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CHAPTER X 

GENERAL CONSIDERATION OF NEPHRITIS; 
ACUTE AND SUBACUTE NEPHRITIS 
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Part I 
GENERAL CONSIDERATION OF NEPHRITIS 

Frequency of Nephritis. — For the internist, among renal disturbances 
that group, generally spoken of as nephritis, comes first from the point of 
view of interest. The reason for this is that so many people show evidences 
of the condition. Just how common nephritis really is, is difficult to estí- 
mate. It is, of course, not a reportable disease and henee the usual board 
of health report gives no data as to its incidence. Statistics taken from 
annual reports of hospitals indícate that nephritis is a diagnosis frequently 
made. Still such figures furnish no adequate idea of the number in the 
community suffering from nephritis, inasmuch as to a large extent only the 
nephritic late in his disease comes into the hospital ward. Figures for 
ambulatory patients, such as may be found in statistics of hospital out- 
patient or dispensary departments, furnish better evidences of its frequency. 

It is highly probable, however, that all these figures underestimate actual 
conditions, for the earlier stages of a chronic nephritis in a patient having 
some more obvious cause of present disability or unhealth very likely would 
pass unnoted in the diagnosis from which the statistics are made. The 
careful family physician has a far better idea of the relative frequency of 
nephritis than the hospital physician, but unfortunately no large statistical 
data are available from this source. Even here the diagnostic difficulty in 
recognizing the early case and in saying when an albuminuria in a patient, 
otherwise sick, means nephritis, very probably works to decrease the impres- 
sion of frequency below the actual fact. 

From death returns we can obtain rather more aecurate indications of 
the frequency of nephritis, at least as a chief cause of death as diagnosed by 
the physicians of the country. According to the 1916 mortality statistics 
of the U. S. Bureau of Census 1 nephritis is only exceeded as a cause of 
death by pulmonary tuberculosis and organic disease of the heart. In the 
registration área in 1916, deaths from acute nephritis and Bright's disease 
were 75,316 or 105.2 per 100,000 population. The figures for organic heart 
disease and for tuberculosis were 107,475 an d 88,666, so that tuberculosis 
was not greatly more fatal than nephritis; all other conditions other than 
the two enumera ted caused fewer deaths. It is of interest too that the 
rate per 100,000 for nephritis is increasing as shown by the following: 1911, 
97-5; 1912, 103; 1913, 102.9; 1914. 102.4; 1915. 104.7 and 1916, 105.2. 

Insurance companies find nephritis a cause of many deaths. For 
instance, the Metropolitan Life Insurance Company* gives Bright's 
disease as the fourth cause in numerical importance in their industrial 
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586 GENERAL CONSIDERATION OF NEPHRITIS 

experience — in all 52,067 deaths ¡n a six-year period correspondí ng to a 
rate of 96.8 per 100,000 living. Their figures do not include acute nephritis. 
As Dublin states, these figures are an underestimate, for if two causes of 
death appear in the report, another than nephritis may have been taken as 
the chief cause of death and used in the statistics. 

It is very probable that in all these figures many cases are not included 
for various reasons. Nevertheless, these figures show that an enormous 
loss of life results from nephritis. Furthermore, if we recall that nephritis 
is a disease of chronicity, disabling for a number of years before death, we 
begin to appreciate the seriousness of its import to humanity. 

The Term "Nephritis" 

Nephritis as a disease is quite sharply delimited in a diagnostic sense. 
There is some uncertainty as to just when such degenerative changes as 
occur in the kidney during fever should begin to be regarded as consti- 
tuting nephritis, and various authorities differ in their attitude toward 
the inclusión of this type of renal disturbance under nephritis; but in 
general, we can say with a good deal of certainty that this particular 
patient has or has not nephritis. 

On the other hand, when we attempt to define just what we mean by 
nephritis, so as to include all patients that we consider to have nephritis 
and not to include those with evidences of renal irritation, but not regarded 
as having nephritis, our difficulties commence. To begin with, the word 
nephritis is unsatisfactory; it implies inflammation and yet degeneration 
¡9 an admittedly large element in the renal lesión in many instances. 
Nephritis, implying inflammation, should include all types of inflammatory 
lesión, yet oneof themost typical inflammatory lesions, renal suppuration, 
whether focal in character with múltiple abscesses or more diffuse such as 
¡8 found in ascending pyelitis, is practically never included among the acute 
nephritides. 

Nephropathy has been suggested as a substitute term for nephritis as 
better describing the conditíon, but if the former (nephritis) errs in not being 
inclusive cnough, the latter (nephropathy) errs even more in being too in- 
clusive. Though used by a number of pathologists nephropathy has not 
had much clinical usage. Other terms, as nephrosis, have been suggested. 
Nephrosis perhaps should be limited to the degenerative types and nephritis 
used for the proliferative; some authors attempt to make this distinction. 
Practically here, however, we encounter the difficulty that so often degener- 
ation and proliferation combine in the same kidney to form the pathological 
picture that we diagnose as nephritis. Moreover, the same cause may 
produce, under some circumstances, preponderatingly the one type of dis- 
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turbance while, under other conditions, that identical cause produces just 
the opposite. If inflammation is defined broadly, as it is by some, to mean 
the reacüon to an injury, nephritis then becomes a satisfactory word for 
our use. Moreover, it has the support of usage, and at present, evidence 
is increasing that very many cases of nephritis actually have been caused 
by inflammatory processes even in the narrower sense of tissue reaction to 
the presence of bacteria. Were I to give up the term nephritis, I think I 
would return to the term Bright's disease, which, after all, has only the 
objection of using the ñame of an individual for a condition, and of in- 
cluding under the term more than Bright originally included. On the whole, 
I prefer to retain the term nephritis, although Bright's disease quite cor- 
rectly may be used as a synonymous term. After all, if we know what we 
mean by a term, that is the importan t consideration. 

Definition 

Osler in his text-book, where so many disease entities are defined, most 
admirably dodges the defining of nephritis. Rose Bradford in Allbutt and 
Rolleston's System of Medicine says: "Nephritis is usually defined as 
inflammation of the kidney, although it must be admitted that many of 
the conditions included under this heading might be more correctly 
described as due to a toxic action on the renal elements." Herrick, 
in Modern Medicine, edited by Osler and McCrae, writes: "By nephritis 
is meant an inflammation of the kidney, and, as the term is commonly 
employed, a non-suppurative inflammation is implied." The definition 
which I have used for some time for my students is as follows: nephritis is 
a diffuse, progressive, degenerative, or proliferative lesión involving renal 
parenchyma or interstitial tissue or both. So defined, nephritis does not 
include ordinary suppurative processes. The word "progressive" exeludes 
those slight degenerative changes that oceur in such conditions as typhoid, 
where with fever we have albuminuria and modérate cylindruria but tests 
give no evidence of ¡mpaired renal function and the kidney is rapidly re- 
stored to complete integrity after the subsidence of the fever. In this defi- 
nition "diffuse" is used in the sense of lesions in both kidneys and widely 
scattered through the kidney substance, not in the sense of a lesión uni- 
formly involving renal structures; the lesión may be focal in distribution 
in the sense of scattered áreas of change with intervening portions of prac- 
tically normal renal structure. This is quite in accord with the dictionary 
definition of diffuse; "widely spread or diffused; extended; dispersed; 
scattered," is the meaning given in the Century Dictionary. It does not 
exelude, however, a general or even uniform involvement of all portions of 
the kidney. 
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Classification 

Many classifications of nephritis have been suggested. Classifications 
are made for different ends and vary with the basis used for the determina- 
tion of groups. Examples of different classiñcations will be found in various 
books on pathology and clinical medicine'» 4 » 5 » 6 » 7 » 8 » 9 . 

The pathologist utilizes a structural basis for classification and sub- 
divides with varying degree of minuteness depending on whether the 
macroscopic appearance or the finer histological changes interest him. Such 
a classification would be satisfactory to the clinician were he able to apply 
it to his patients, but he cannot, and pathologists have no general agree- 
ment among themselves in their usage. As matters stand today, practically 
all classifications of the pathologist are too detailed for clinical use and 
represen t too much the end or, at least, late results of processes. 

Either an etiological or functional basis of classification would fill the 
needs of the internist. Unfortunately, etiology of renal lesions is but little 
understood and any etiologic classification at present gets us nowhere. On 
a functional basis we are more secure, but here it is unsatisfactory to attempt 
any very cióse correlation between function and structure. A very simple 
classification at present seems to be of the greatest usefulness; at times 
further subdivisions probably can be made with safety. However, any 
attempt to go much beyond a few simple groups is apt to lead to confusión ; 
a classification too complex for use with average patients is of very little 
real serviceableness to the clinician. 

For the present I feel that it is best to group all types of acute nephritis 
together uhder one heading and make no attempt to subclassify them either 
on the basis of function, etiology or structure. Individual cases will vary in 
many respects, but this is largely a question of variation in severíty and 
symptoms rather than variety in type of lesión so far as we can judge clini- 
cally. 

Subacute nephritis may be used for an occasional case which quite defi- 
nitely is neither acute ñor chronic. Actually under the subacute will be placed 
a small group of cases in which the essential characteristic is edema of renal 
orígin in which the circulatory apparatus seems normal and whose progres- 
sion seems too rapid to include them under chronic nephritis. These cases 
present no difference, so far as I can see, from one form of chronic nephritis 
except in this element of time. 

Chronic nephritis may be subdivided into three groups : chronic nephritis 
with edema .as the prominent feature, chronic nephritis with high blood 
pressure as the prominent feature, and chronic nephritis of a mixed type, 
showing both edema and high blood pressure. Just how far one is justified 
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in going in the attempt to correláte structural changes in the kidneys with 
these several types ¡s uncertain. 

In general, one expects to find at post-mortem examination in the . 
patient in whom edema of renal origin has dominated the picture, large 
palé or mottled kidneys, smooth when the capsule is stripped, evidently 
under some tensión from edema, with a cut surface that is opaque, 
yellowish gray, frequently mottled with áreas of hemorrhage. Under 
the microscope the glomeruli show a variety of lesions, chiefly, though 
not exclusively proliferative in nature, glomeruli with capillary loops filled 
with proliferated endothelium, or glomeruli with crescentic masses of prolifer- 
ated capsular epithelium or combinations. The tubular epithelium shows 
degenerations of various types. The blood vessels and interstitial tissue are 
almost unchanged. This, in brief , is the typical lesión ordinarily associated 
with nephritis with edema of renal origin and called by some, chronic 
glomerular nephritis, by others, chronic parenchymatous nephritis. Yet the 
ñnding of such a kidney cannot be predicted with certainty from the clinical 
picture. A very different kidney may greet the eye and so it is not very 
satisfactory to the clinician to classify chronic nephritis with edema as 
glomerular nephritis or as chronic parenchymatous nephritis, ñor is it safe to 
correláte these changes with such lesions in the kidney. 

In a similar way chronic nephritis with hypertension most frequently 
yields a rather small, granular, red kidney showing under the microscope 
irregularly distributed áreas of connective tissue increase, in which tubules 
and glomeruli show different degrees of atrophy and between which tubules 
are often dilated with evidences of antecedent proliferation. The blood ves- 
sels almost always show thickening and degenerative changes in their walls, 
and yet this lesión of chronic interstitial nephritis is far from a constant 
accompaniment of chronic nephritis with hypertension. 

In following a grouping of chronic types as given above, it is essential 
to distinguish between edema of renal origin and edema of circulatory or 
cardiovascular origin. The latter often appears in the later stages of a 
nephritis with high blood pressure; such an edema occurs in the patient with 
nephritis, but it is not a part of the disease, nephritis; it is an indication of a 
failing heart and is merely a coincidence in the nephritic. Edema of renal 
origin is apt to appear early in the development of the nephritis while edema 
of cardiovascular origin comes relatively late. With the former the heart 
may be entirely normal or moderately enlarged; with the latter the heart is 
enlarged and shows evidence of myocarditis. These two types of edema are 
quite easy to distinguish and their signiñcance in classiñcation is very dif- 
ferent. 

It is to be recognized too that the cardiac case, with kidneys relatively 
little, ¡f at all, diseased, may present on casual study the picture of nephritis; 



59o GENERAL CONSIDERATION OF NEPHRITIS 

there is edema, the uriñe is scant and contains much albumin and numerous 
casts. Digitalis, however, if it improves the circulation by action on the 
heart, changes the picture entirely; edema disappears, uriñe increases, 
albumin and casts almost vanish. Such a patient, if the heart is regular in 
rhythm and murmurs are slight or absent, as is frequently the case in 
chronic myocarditis, is often misdiagnosed as chronic nephritis, largely on 
the basis of urinanalysis. Function tests in such an individual reveal a kid- 
ney only moderately decreased in activity. 

As there are individuáis with hypertension without any demonstrable 
decrease in renal function and uriñe free of albumin, so-called essential or 
primary vascular hypertension, the difficulties of classiñcation are increased. 
This type of individual, as time goes on, begins to show some disturbance of 
renal function ; seen for the first time at that period, it is exceedingly difficult 
to say whether we are dealing with a nephritis and an accompanying or 
secondary hypertension or with a patient in whom the renal disturbance is a 
sequence of the vascular lesión that causes the hypertension. 

Just the same problem arises with the combination of varying degrees of 
arteriesclerosis and renal lesión. Certainly in many of these cases the renal 
disturbance is due to changes resulting from the arteriosclerotic process in 
renal vessels. In others there is undoubtedly a nephritis and an accompany- 
ing arteriesclerosis ; these may be merely coincident processes or the one 
may be the cause of the other. 

These cardiovascular phenomena in patients with evidences of renal 
disturbance more than anything else make difficult both clinical and 
pathological classification of our patients with nephritis. Their almost 
complete absence in children with renal disease vastly simpliñes classiñcation 
of nephritis in children. 

As in many people the acutely developing renal lesión instead of healing 
gradually changes into some form of chronic lesión, we find very varying 
pictures at different stages of the process in the single patient, and as time 
goes on, a patient's condition may fit into different groupings or classifica- 
tions of cases, so to speak, shift its place in classification. That this may 
oceur needs to be recognized. It is no fault of the diagnostician to group a 
case at one time as belonging to a certain class and later to change its place to 
another group to fit more recen tly developed characteristics. It is not an 
error to group a case at one time as acute nephritis; at a later period as 
chronic nephritis with edema, pathological ly a glomerular nephritis; some- 
what later as a mixed type, chronic nephritis with edema and hypertension; 
finally as a chronic nephritis with hypertension, a small granular kidney with 
much connective tissue increase. This sequence of events is perfectly pos- 
sible in a patient ; it is, however, a very inf requent happening, for it is rare for 
the patient, having begun as indicated above, to live long enough to reach 
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the final stage, or if Ufe continúes long enough progression of the lesión may 

Cease « 

With all these complexities of structure and function what at the present 
time may we take as a reasonably satisfactory working clinical classification? 
It seems to me that at present we should limit ourselves to the following: 

i. A cute nephritis. 

Subacute nephritis, 
2. Chronic nephritis. 

a. With edema. 

b. With hypertension. 

c. Mixed or intermediate type. 

j. Essential vascular hypertension progressing into chronic nephritis. 
4. Renal arteriosclerosis progressing into chronic nephritis. 

Subacute nephritis ¡s placed ¡n the scheme in this way to indícate that 
it has not full standing; it is intermediate between acute and chronic, nearer 
chronic on the whole in its resemblances and might be considered as a rapidly 
progressing chronic nephritis with edema. 

Essential vascular hypertension, as we understand the condition today, ¡s 
the result of a generalized vascular disturbance, probably involving the very 
small arteries and the arterioles, leading to reduction of the lumen of these 
vessels either by contraction or by thickening of the vessel wall. As a result, 
blood pressure is elevated and circulation is disturbed with resultant sys- 
temic nutritional changes and consequent cellular degeneration. Strictly 
speaking, this is not a kidney disease, but, as usually there are evidences of 
early renal disturbance progressing into changes similar to those encoun- 
tered in one type of chronic nephritis, it seems desirable to discuss this 
condition in connection with the description of nephritis, especially as the 
en tire problem of high blood pressure is so closely related to that of nephritis. 

For similar reasons renal arteriosclerosis is discussed in the chapter on 
nephritis. In this connection it is ¡mportant to keep in mind that there may 
be extensive generalized arteriosclerosis without hypertension and marked 
hypertension without demonstrable arteriosclerosis. On the other hand, 
continued hypertension usually results in, probably actually causes, vascular 
changes and the gradual development of arteriosclerosis. In this sense 
hypertension bears a quite similar relation to both arteriosclerosis and 
chronic nephritis in that both seem to develop on account of or appear after 
essential hypertension. 

As already intimated, of ten there develop cardiac disturbances as a result 
of nephritis, usually from hypertension and vascular lesión. Henee, in 
the great majority of patients with chronic nephritis we are dealing with 
a disturbed cardiac- vascular- renal mechanism in which the symptomat- 
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ology arises from disturbances in these three parts of the complex, now with 
a dominance on cardiac, now on vascular, now on renal mechanism. It is 
well to think of this triad rather than simply of the kidney in trying to get a 
conception of the pathological physiology of nephritis. Obviously after all 
it is the patient as a whole and not merely his kidneys that are to be con- 
sidered. 

Normal Renal Function 

Many of the symptoms, urinary findings, etc., which will be described 
in discussing various types of nephritis, depend on disturbances in renal 
function, in fact result from modiñcations in renal function brought about 
by pathological changes in the kidney. Before discussing renal function 
under conditions of disease, it is well to review certain phases of normal 
renal function. An admirable critical resume of renal function is given 
by Cushny 10 in a recent volume of a series of monographs on physiology 
edited by Professor Starling and anyone seeking more detailed information 
on this topic than is appropriate for a clinical discussion of nephritis, such as 
this is, is referred to that source. 

It hardly seems necessary to describe here in any detail normal kidney 
structure. It may be well to remind that, unlike ordinary secreting glands, 
the kidney is mesodermal in origin. Thus in its embryological development 
it starts set apart from secreting glands. Structurally, too, this difference is 
borne out in the vascular unit, the glomerulus, and in its connecting complex 
tubule which have no analogy in secreting glands. Again, unlike secretory 
glands, the kidney is not directly under nerve control in the sense of there 
being true secretory nerves. However, the kidney has an adequate vaso- 
motor nerve supply, the splanchnic nerves bringing numerous vasocon- 
strictor and some vasodilator fibers and these profoundly alter the intrarenal 
circulation and in this way influence the excretion of uriñe. In this sense 
there is a very definite neuro-regulatory mechanism, though it is an indirect 
one. Finally, the kidney is unlike a secretory gland in that essentially it 
eliminates and does not form the constituents of its output (except hippuric 
acid, which is an unimportant constituent in human uriñe). Though the 
kidney does not form substances, it changes greatly the proportions of the 
constituents as they appear in the uriñe in contrast to their amount in the 
blood and in doing this the kidney carries on much work of great import to 
the organism. 

Just how the kidney does its work has long been a topic of discussion and 
various theories have been suggested in explanation. Cushny has advanced 
what he calis the "modern theory" of renal activity which seems best to meet 
the known conditions of renal function. According to this theory blood 
pressure in the glomerulus, with its structure providing a filtration mem- 
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brane, causes filtration from the plasma of the constituents of the uriñe 
while active absorption in the tubules determines the final composition of 
the uriñe. Filtration in the glomerulus is purely physical ; absorption in the 
tubules depends on vital activity of the epithelium. The other generally 
accepted theory differs only in making the action of the tubules actively 
secretory rather than absorptive. Cushny himself makes no claim that this 
modern theory has been proved. Much remains unknown as to renal 
activity and about many points experimental evidence is discrepant. 
On the whole, evidence seems more in harmony with the view of an ab- 
sorptive activity in the tubule. AU physiologists now seem in agreement 
as to the passive filtration theory of glomerular activity. 

Filtration through the glomerulus Hke filtration through filter paper 
necessarily depends on several factors: on differences in pressure on the two 
sides of the membrane; on the character of the membrane; on the nature of 
the fluid to be filtered. The influence of variations in the character of the 
membrane is often underestimated. For instance, variations in oxygen 
supply may cause marked changes. Again, variations in the fluid are impor- 
tant. The renal membrane holds back the large molecules of the colloids 
of the blood serum. These in turn exert a considerable osmotic pressure 
(25 to 35 mm. of mercury) and may thus retard filtration. 

By filtration a fluid very different from uriñe is supplied to the tubules. 
How great this difference is and how much of a part is played by absorption 
in the tubule is seen from the following table taken from Cushny's book. 



Water 

Colloids 

Dextrose 

Uñe acid 
Sodium 
Potassium 
Chloride 

Urea 
Sulphate 



67 liters plasma 
contain 



Per cent. 



92 



n 



o. I 
0.002 

0.3 

0.02 
0.37 

0.03 
O.OO3 



Total 



62 1. 



536o KM 



67 gr. 

13 gr. 
200 gr. 

13.3 gr. 
248 gr. 

20 gr. 
1.8 gr. 



62 liters 

fíltrate 

contain in 

all 



62 1. 



67 gr. 

1.3 gr. 
200 gr. 

13-3 gr- 
248 gr. 

20 gr. 
1.8 gr. 



61 liters reabsorbed 
fluid contain 



Per cent. 



Total 



61 1. 



0.11 

0.0013 
0.32 
0.019 
0.40 



67 gr. 

0.8 gr. 

196 gr. 

n. 8 gr. 

242 gr. 



1 liter uriñe 
contains 



Per cent. 



95 



• ■ • • 



0.05 

0-35 
0.15 
0.6 

2.0 
0.18 



Total 



950 c.c. 



05 gr- 
3-5 gr. 

i-5 gr. 
6.0 gr. 

2.0 gr. 

1.8 gr. 



Urea, ammonium phosphate and sulphate appear in the uriñe in much 
higher concentration than in the blood plasma; uric acid and potassium 
are less concentrated; sodium and chloride show slight change. This table 
Vol. III. 38 
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show?, too, the necessariiy large amount of fluid and solids that needs to be 
reabsorbed in the tubule in order to furnish one liter of uriñe. 

In absorption in the tubules there are, according to Cushny, two groups 
of substances, "threshold bodies" useful to the body, which are in part taken 
up by the tubules and returned to the blood and "no threshold bodies* of 
no further service to the body, which are not reabsorbed. Substances in the 
tubules which are not reabsorbed exert osmotic pressure and so influence 
reabsorption, and these two differently acting groups have a large influence 
on the composition of the uriñe. Absorption is an active vital process, though 
of course greatly influenced by the physical and chemical properties and 
rate of flow of the fluid in the tubules. 

Blood supply to the kidney is a very great factor in determining renal 
f une t ion. The kidney differs from other secretory glands in its very cióse 
relation to the general circulation and its quick response to changes in blood 
pressure. The blood supplied to the kidney is remarkably abundant. 
Experiments indícate that the kidney is irrigated with nearly twice its 
weight of blood per minute and possibly in man as much as 1,000 to 1,500 
liters of blood flow through the kidney in twenty-four hours. Anyhow 
a very large amount of blood certainly passes through the kidney every 
day, making apparent the great importance of renal circulation to renal 
f une t ion. It is at once obvious that vascular selerosis which is so com- 
mon in our patients must make a great difference in renal function in its 
possibilitics of influencing renal circulation by decreasing the caliber of 
blood vessels, changing their distensibility under pressure, influencing 
response to vasomotor stimulation by reason of changes in vessel wall or 
increasing resistance to flow in various ways. These changes must affect 
glomerular membrane and tubular epithelium by changing oxygen and 
nutrition supply, and actually influence the amount of substances brought to 
the kidney and their passage through the vessel wall; all of which must act 
to influence very profoundly renal function. 

Though the blood supply is a very importan t factor in renal function, 
under normal conditions, in which variations in the circulation are smaller 
than under experimental conditions, the paramount jnfluence in determining 
the amount and composition of the uriñe is the chemical composition of the 
blood plasma. Tubular absorption returns to the plasma needed substances 
(threshold substances). There is an optimal condition of solution for these 
and un til this is reached absorption from the tubules takes place. According 
to Cushny this is an important determining factor in the final constitution 
of the uriñe. As already pointed out, colloid concentration in the glomerular 
capillaries exerts an osmotic tensión which, as colloids increase or decrease, 
reversely affeets filtration. Many of these effeets are dependent on physical 
conditions but in addition vital cell activity must play a part in the tubules. 
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Under constant conditions of ñuid and food intake hourly uriñe excretion 
is far from constant. Both amount and concentration vary from hour to 
hour so that considerable periodic change in both ¡s the normal condition. 
(Mosenthal 11 .) This variation is increased by the normal human habits of 
eating and drinking. Normally day uriñe excretion considerably exceeds 
night excretion. Departure from these normal variations both over short 
periods and by day as contrasted to night are indicative of disturbed renal 
function. 

In these normal variations as well as in diuresis produced in various ways 
there is no constant relation maintained between the amounts of the various 
urinary constituents. In this sense the amount of work required of the 
kidney in the excretion of uriñe cannot be measured by merely noting 
variations in the amount and concentration of the uriñe, but to obtain the 
correct figure the changes in all of the constituents must be known. 

Intravenous injections of sodium chloride solutions cause a prompt 
diuresis; sodium chloride taken by mouth may be excreted in increased 
amount without increasing the amount of uriñe; at other times this is 
accompanied by a diuresis. Water given intravenously or subcutaneously 
has but little effect on uriñe output, while if taken into the gastrointestinal 
tract it causes a prompt diuresis. This difference is probably due to the 
fact that in absorption from the gastrointestinal tract it takes up salts and 
acts as a dilute saline solution. When water enters the circulation more 
directly it probably enters the red blood corpuscles and other body cells 
owing to their internal higher osmotic pressures. These difieren t reactions 
to salt and water taken into the body in various ways may be explained on 
the basis of Cushny's modern theory of renal activity. Other forms of diure- 
sis such as that following sulphates, glucose, urea, etc., admit of similar 
explanation. The diuretic action of such drugs as caffein, theobromin and 
theophyllin appears to be different, probably arising from changes in the 
blood flow to the kidney. As to digitalis, this is probably only a diuretic for 
man in the presence of cardiac disturbance leading to edema, most likely a 
cardiac rather than vascular effect. 

A very important function of the kidney is elimination from the body of 
acids formed in metabolism, thereby maintaining in equilibrium the proper 
reaction of the plasma; that is, at a point slightly more alkaline than 
distilled water. In contrast to this reaction uriñe is slightly acid. The re- 
action of the blood lies between the limits indicated by litmus and phenol- 
phthalein and that of uriñe between phenolphthalein and methyl orange. The 
work of the kidney consists in shifting the reaction from the limit indicated 
by phenolphthalein and litmus to those indicated by litmus and methyl 
orange. Henderson and Palmer calcúlate that in this work the kidney may 
free the body of 60 to 70 ce. of normal acid per day, and under pathological 
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conditions far more is removed. Urinary acidity must be due to a weakly 
disassociated acid and the hydrogen-ion concentration of the uriñe corre- 
sponds to the range between NaHjP04 and NajHPO*. It seems very prob- 
able that the phosphates are responsible in great part for the reaction of the 
uriñe. When diuresis increases the rate of flow the uriñe becomes less 
acid in reaction and when uriñe excretion is decreased the reaction becomes 
more acid. Obviously, the reaction of uriñe is ¡nfluenced by diet and other 
ingesta and by body activity (katabolism) as well as by rate of flow. 

In considering renal function there is perhaps too much tendency to 
regard the kidney as a purely excretory organ and to overlook the fact that 
though chiefly concerned in excretion, its ultimate usefulness is the regula- 
tion and maintenance of a stable fluid médium in the body. In this regula- 
tion the inorganic constituents play a large role. A. B. MacCallum 12 
in a very interesting address has stressed this function of the kidney and it 
is of interest to quote from part of his address. 

"Enough has been said here to emphasize the view that behind the 
functions of the renal organ is a history which links up the human body with 
the far past, with an age of the earth when its oceans contained only what 
would now be regarded as brackish water, and the earliest type of vertébrate 
life was just beginning to appear as a marine form. From the facts ad- 
vanced, it will be gathered also that the blood plasma, so far as its inorganic 
salts are concerned, is but a reproduction of the remotely ancient ocean, and 
that it is an heirloom from the life in 

1 that immortal sea 
Which brought us thither/ 
not indeed in the Wordsworthian sense, but in the literal one, for the sea is 
the original home of all life on the globe, and gave our blood, and, accord- 
ingly, the tissues of our bodies, a character that long ages have not effaced 
and will not efface. ***** 

"The enormously long period during which the blood plasma has been 
simulating Paleooceanic conditions in the concentration of its salts and in the 
ratios of the sodium, potassium, calcium and magnesium it contains, empha- 
sizes the importance in one respect of the organ which has maintained 
through the long ages of vertébrate history this concentration and these 
ratios, practically unchanged. 

This organ is the kidney. There is in in vertebra tes no structure with 
a similar function, or with a function even distantly approaching that of the 
vertébrate kidney. It is this organ that has made a fundamental difference 
between the vertébrate and the invertebrate, not only in the struggle for 
existence but also in the capacity to evolve higher forms of animal life. 
This function of the kidney is fundamental, and is more ancient than that of 
excreting the waste producís of the tissues of the body. 
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a In the long ages the kidney has thus performed a function which, for 
constance and unvarying regularity, ís unrivalled in the world of Ufe. This 
constancy, this unvarying regularity, contrasts strikingly with the variation 
in function which the other organs have undergone and indicates how basic 
the kidney is in the vertébrate system and why it takes precedence in the 
body as a vertébrate organ par excellence. w 



Part II 
ACUTE NEPHRITIS 

Etiology 

Infections of various sorts cause most of the cases of acute nephritis. 
Infections of the upper respiratory tract in particular start the acute renal 
process which we cali acute nephritis. Tonsillitis is perhaps the most fre- 
quent cause and so the streptococcus group must play an important role in 
the etiology of nephritis. Hill 13 in a study of acute nephritis in children 
gives tonsillitis as the etiology in twenty-two of eighty-one cases and adds 
that, among those tabula ted as unknown (twenty-six cases), tonsillitis was 
an important factor, as nearly all of the children in this group had large, 
unhealthy looking tonsils. In adults at the Peter Bent Brigham Hospital 
the cause was attributed in the history to tonsillitis in nine, and to colds 
which probably included many that had tonsillar infection in sixteen, out of 
sixty-six cases of acute nephritis. Infections of the paranasal sinuses and of 
the tooth sockets often are the portáis of entry. Just how frequent this last 
type is we do not know. It is assigned as the cause in but one of the Brigham 
patients. In them the primary infection frequently is overlooked because 
the patient has become adj usted to its presence and has no acute reaction 
from an infected sinus or peridental abscess. In such cases, too, a further 
difficulty arises inasmuch as with an existing infection at the tooth root, one 
is not justified in saying that it has been the cause of the acute nephritis 
when these infections, especially those about the teeth, are so very frequent 
without being followed by such infectious processes as are represented by 
acute nephritis. 

In association with vegetative endocarditis there are cases of acute 
nephritis which, though numerically not so very important, are of much 
importance from the point of view of throwing light on the etiology and 
mechanism of at least one type of renal lesión. These are the cases in which 
emboli of bacteria, escaping from the vegetations on the cardiac valves, 
reach the glomeruli and set up quite characteristic changes. They have 
been described by Baehr 14 and by Libman and his associates 15 . 
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Occasíonally, subcutaneous' and other ¡nfections cause acute nephritis. 
Following diphtheria, pneumonía and erysipelas, acute nephritis is relatively 
infrequent though typical cases are sometimes seen. Any sort of an acute 
infection at times may start an acute nephritis. Aíter meningitis and 
typhoid acute nephritis is rare. Curiously enough such a typical respiratory 
tract infection as influenza very seldom leads to acute nephritis; at least, 
that was the experience ¡n the 1918-1919 epidemic, though many cases were 
described following earlier epidemics. 

The infectious diseases of unknown etiology, particularly the acute 
exanthemata, like the acute infections just discussed, very often have acute 
nephritis as a complication or sequel. Scarlet fever in particular is a fre- 
quent offender in this respect and the nephritis of scarlet fever constitutes 
one of its serious dangers. Hill 16 , however, thinks that in children more 
cases are secondary to tonsillitis than to scarlet fever. Measles very 
much less frequently causes an acute nephritis, while the other exanthem- 
ata are quite infrequent causes. In certain epidemics, nephritis is more 
frequent than in others; this is not merely from an increased severity of 
the disease. All have long noted that severe acute nephritis may follow a 
mild attack of scarlet fever, or that in one group of cases of scarlet fever 
nephritis is particularly common. In such cases, there may be a difference 
in the strain of virus or there may be a difference in local resistance of the 
kidney. Whatever the explanation, the fact remains that this great varia- 
tion in incidence of acute nephritis occurs after all infectious processes. 
It is a subject on which further light is needed as underlying a means for 
prophylactic management of these diseases to prevent nephritis. 

Just what relation there is between causative agent and kidney lesión is 
not quite certain. Bacteria or unknown virus may circuíate to the kidney 
and locally cause the lesión, or it may be entirely an effect of a toxin pro- 
duced at a distance from the kidney. In most instances, however, the patho- 
logical lesión suggests that the bacteria or the virus find their way to the 
kidney and act locally. Ophüls 17 , in his very excellent pathological studies, 
is of this opinión, stating, "The cause of true nephritis is continued bacterial 
septicemia, and the lesions in the kidneys are probably due to rapid bacteri- 
olysis and incidental liberation of large doses of toxic material in and about 
the affected glomeruli." The streptococcus group of organisms among the 
bacteria seems the most frequent cause of acute nephritis. 

Presumably, at times, toxins formed in local or general processes reach 
the kidney by the circulation and cause renal lesions. In the process of fil- 
tration through the glomeruli and reabsorption by the tubular epithelium 
there is ampie opportunity for the toxin, provided it makes its way through 
the glomerular membrane, to come in cióse contact with renal structures 
and to act to produce lesions. Remaining in the circulation the toxin can 
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come in contact with both glomerular capillary and the blood vessel at the 
basal end of the tubular epithelium and may cause damage to both epithe- 
lium and capillary wall. 

In whichever way the toxin comes ¡n contact with vital renal structures, 
it probably does damage, either because some selective affinity for it exists 
in the renal cells or because in the process of excretion at some point the 
toxin becomes more concentrated than is its state while in the general 
circulation. For the possibility of either process we have ampie evidence in 
what we know of the highly specific affinity of some bacterial toxins for 
certain cells and of the mechanism of renal excretion in which the concentra- 
tion of certain su^stances is part of the normal action of the kidney. 

Of these two possible ways in which bacteria or virus may act to cause an 
acute nephritis, evidence, such as we have, favors the greater frequency of a 
local action of the bacteria or virus after they arrive in the kidney, but by no 
means exeludes the effect in the kidney of a toxin being circulated thither 
from a source outside the kidney. 

Various toxic substances, such as corrosive sublímate, arsenic, lead, etc., 
are quite capable of producing an acute nephritis. Many of these substances 
when injected into animáis produce renal lesions quite identical with those 
found in acute nephritis in man. Practically in man such substances rarely 
are causative factors in acute nephritis, except when they, intentionally or by 
accident, are taken in highly toxic doses as in corrosive sublimate poisoning. 
Alcohol and tobáceo, though incriminated in this way by some, reveal little 
evidence that can be adduced to show that they cause nephritis. Following 
the abuse of alcohol acute nephritis not infrequently develops but it seems 
probable that infection, indirectly related to the alcohol, is the direct cause 
of the nephritis. 

The action of these simple toxic substances, such as corrosive sublimate 
and uranium nitrate, in producing an acute experimental neohritis is of very 
great interest as having thrown much light on the subject of acute nephritis 
in man. They produce in animáis lesions in every way identical with what we 
ñnd in man, both degenerative and proliferative lesions of glomerular and 
tubular epithelium. Introduced intravenously or subcutaneously, they 
may cause little change except in the kidney, showing that with them there 
is a selective action, either by reason of cell affinity or on account of the con- 
centraron that takes place during excretion through the kidney. This selec- 
tive action is not alone for the kidney, in contrast to other organs, but for 
special parts of the kidney, such as the marked action of uranium nitrate on 
the proximal convoluted tubule, while largely sparing other portions of the 
tubule. Again, their action is often focal and not generally diffuse. The 
lesión produced in a given structure within the same kidney, moreover, is a 
varied one; for example, a varietv of glomerular lesions, both proliferative 
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and degenerative, are found in the kidney after injection of uranium nitráte 
(Christian and O'Hare 18 ). These results ¡n experimental lesions produced by 
very simple chemical compounds make it clear that circulating toxins can 
be expected to produce focal or general lesions and that these lesions may 
vary much in type when due to the same toxic substance. 

Exposure to cold has long been regarded as a potent cause of acute nephri- 
tis. Quite certain it is that attacks of acute nephritis do follow chilling of the 
body, but here an acute infection rather than congestión or anemia caused 
by the chilling may be the responsible factor. Perhaps the chilling lowers 
resistance and allows some bacteria to enter and develop with various lesions, 
including nephritis, in their train. Here the relation would be much that of 
the chilling to an attack of pneumonía; the pneumococcus is the real or 
prime cause, the chilling is a contributing factor. I am inclined to think that 
the chilling in itself and alone is not a cause of acute nephritis; if it is a 
cause, it is an infrequent one. 

Much discussion has arisen in regard to the relation of syphilis to renal 
lesions. One group of observers considers that renal disturbances following 
syphilis result from the action of the drugs, mercury and arsenic, used to 
treat the syphilis. As syphilis is treated today, this seems hardly a tenable 
explanation, though I am quite sure an existing nephritis may be very 
deñnitely made worse by the mercury and arsenic used in the therapeusis of 
syphilis, a fact which calis for caution in using these drugs in the presence of 
evidences of nephritis. However, it is sure that this caution should not go so 
far as to prevent the proper treatment of a syphilitic affection. Another 
group of observers believes that acute renal lesions frequently follow syphilis, 
particularly in the later stages of an extensive secondary type of lesión. 
Unquestionably, evidences of renal irritation are frequent, but personally I 
myself have never seen a case of syphilitic nephritis, though the literature 
contains accounts of cases which, in their relation to other syphilitic lesions 
and to antisyphilitic treatment, seem to be reasonably clearly a matter of 
cause and effect. 

To intestinal intoxication acute nephritis is sometimes attributed. That 
bacteriamayfindthisportalofentryopen,andtherefromreach the kidneyand 
cause nephritis, seems very probable but direct evidence of this is relatively 
slight. Just what may result from the absorption of toxic substances formed 
in the lumen of the intestine in the process of normal or abnormal digestión is 
largely unknown; speculation here is far more common than presen tation of 
careful observations. That such substances should cause lesions in the kid- 
ney seems entirely plausible but there is very little real evidence that they 
do so. Intestinal intoxication or autointoxication of intestinal origin or 
absorption accompanying intestinal stasis are all catch words to the theorist. 
Food intoxication, apart from botulism, has rapidly lost caste in the light of 
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modern studies. Ptomaine poisoning is probably a myth. It seems that 
apart from the entry of bacteria, the intestinal tract is not a proved source 
of acute nephritis. This question will be referred to again when chronic 
nephritis is discussed. 

Pregnancy certainly is a pretty frequent cause of acute renal disturbance. 
It is not certain whether this is of the nature of an acute nephritis or not. 
Probably the lesión is quite different from that in most of the cases of acute 
nephritis of other origin. Clinically, there is decreased uriñe with abundant 
albumin and casts, edema is usually present and often is extensive, blood 
pressure generally is high and the patient is toxic, the process going on to 
convulsions. Marked hematuria is not common, though the sediment usu- 
ally shows red blood cells. This is not the picture of the usual acute nephri- 
tis. Following emptying of the uterus, the process, as a rule, clears quickly 
and the kidneys later show little evidence of damage. This is a toxemia of 
pregnancy and is more than an acute nephritis. The real cause of the condi- 
tion seems to me to be entirely unknown. It is in some way associated with 
pregnancy, but just how is not known. That the pregnancy in itself causes 
it, is a statement not justified. If it is considered as an acute nephritis, then 
pregnancy indirectly is a frequent cause of acute nephritis; if this particular 
type of renal disturbance is considered as a thing apart from the ordinary 
types of nephritis, then pregnancy is a very infrequent cause of acute 
nephritis. It seems to me that the kidney lesión of pregnancy is better con- 
sidered as a manifestation of eclampsia and described in connection with 
it rather than described as a form or type of acute nephritis. So far as my 
experience goes, the two conditions are really quite different and the subject 
is clarified if the two are kept sepárate, even if not regarded as entirely 
different processes. 

Pathology 

As already intimated, the type of lesión in the kidney of patients dying 
with acute nephritis varíes greatly in the extent, character and type of 
change. No one type of lesión seems characteristic of a particular causative 
agent and there is no definite coordination between the type of lesión and 
the clinical course of the disease in that patient. What is found depends on 
the duration of the disease and the relative proportion and severity of 
degeneration, exudation, proliferation, edema and hemorrhage. These 
undoubtedly vary with the strength of the toxic substance causing the 
change, and the presence and distribution of bacteria or other causative 
agent. In some cases, toxic substances alone are locally concerned ; in other 
cases, bacteria are present in the kidney; in still others, there are both a 
general toxic effect and a local bacterial effect. 
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Almost always in the gross the kidney of acute nephritis ¡s larger than 
normal. Usually it is juicy from edema or hemorrhage. It may be palé 
gray or yellowish gray, mottled gray and red, or red, depending on the ab- 
sence or presence of hemorrhage and its distribu tion and extent. Sometimes 
the glomeruli are enlarged enough to be visible as fine translucent palé or 
bright red points, the red color depending on congestión or hemorrhage into 
the capsular space. 

Glomerular lesions are almost invariably found in acute nephritis. Their 
range of type is a wide one. Exudation gives serum, fibrin, leukocytes and 
red cells in varying proportion, chiefly in the capsular space. Some authori- 
ties attribute all hematuria in acute nephritis to the escape of red cells 
through the capillary walls of the glomerular tuft. Degeneration plays a 
less part in the glomerulus so far as demonstrable lesión is concerned. De- 
generation, in large part perhaps never to be demonstrable under the micro- 
scope, however, must be an important factor in retention within the body of 
substances that should be excreted or the escape of substances such as 
albumin and globulin which normally do not escape. In other words, there 
is very often much functional but relatively little structural evidence of 
degenerative changes in the glomerulus. If the change in the capillary 
leads to thrombosis a very definí te and characteristic lesión is observed, or 
when embolism occurs similar changes are seen in the capillary loop. The 
latter, in particular, is found in patients with vegetative endocarditis. 

Proliferation is responsible, however, for most of the changes that we see 
under the microscope in the glomeruli. Either the endothelium of the 
capillary proliferates to give a glomerulus that is very cellular, and in which 
the lumen of the capillary is no longer seen and red cells are few or ab- 
sent, or the epithelium of the capsule proliferates to give crescentic masses 
of cells occupying thé glomerular space. In the latter, it seems to be mainly 
the parietal layer that proliferates and not the cells in immediate contact 
with the capillary tuft. Both forms of proliferation may be present in the 
same glomerulus. 

Now these changes may occur pretty generally in the glomeruli or be 
present in only scattered ones. In other words, the glomerular lesión may 
be focal or general. The glomeruli may show the same type of lesión when 
lesión occurs or neighboring glomeruli may exhibit much variety of change. 
With these possibilities of variation in mind, it is not surprising that in any 
group of cases a widely varying picture is found so far as glomerular lesión 
is concerned and many descriptive ñames are needed to express the patho- 
logical changes which are encountered. 

As in the glomeruli, so in the tubules, exudation, degeneration and pro- 
liferation combine to give a varied picture, the changes now focal, now 
general and diffuse. For the tubules proliferation is relatively unimportant 
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in the picture while degenerative changes are prominent, leading to hyaline 
or colloid degeneration, fatty degeneration and all gradations from in- 
creased granularity of the cytoplasm up to necrosis. As the tubule is complex 
in structure with different types of epithelium at different levéis, and a vary- 
ing affinity exists in the several sorts of cells for toxic substance», further 
complexity and variety of appearance enter on this basis. In the lumen of 
the tubules gather various producís of these exudative and degenerative 
changes in the glomerulus and in the tubule and we see granular detritus 
and all varieties of casts in the tubules. 

In the interstitial connective tissue in the kidney of acute nephritis, 
edema, hemorrhage, exudation of cells or fibrin may occur, though, as a rule, 
the interstitial tissue shows relatively little lesión as compared with glomeruli 
and tubules. In the same way, blood vessels, except those of the glomerular 
tuft, show few lesions; at least, if there are changes, our technical methods 
fail to show them under the microscope. 

Most of these acute lesions found in man can be reproduced in animáis 
by various experimental methods. The same varieties of lesions occur in all 
sorts of distributions using the same experimental cause. Even with a simple 
soluble chemical, introduced by mouth, subcutaneously, ¡ntraperitoneally or 
intravenously, focality of lesión is often prominent, showing that a focal 
distribution by no means disproves the action of a soluble toxic substance 
reaching the kidney by way of the renal artery. This is one of the irhportant 
facts contributed by the experimental method. 

In the experimental animal reparative changes in the kidney are prom- 
inent. Such are not much in evidence in the human kidney of acute nephri- 
tis. This is probably in large part the result of the way our material is 
obtained, namely, from autopsy in cases with a progressing renal lesión, 
and is what should be expected. Animal experimentation, however, makes 
it probable that repair is an importan t process, at least, in recovery from 
acute nephritis and that in many instances restoration is well nigh complete. 

Age Incidence 

Acute nephritis is far more common in children and in young adults 
than in middle life or oíd age. This is well shown by the age distribution 
of cases of acute nephritis even at the Peter Bent Brigham Hospital where 
almost no children are treated. 

SYMPTOMATOLOGY AND PHYSICAL CHANGES 

As to symptoms, cases of acute nephritis range from patients with no 
symptoms, their nephritis being accidentally discovered in routine uriñe 
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examination, to those with very severe symptoms. In the same way physi- 
cal changes may be almost nil or very marked. Before discussing these 
phases of the subject, however, it will be well to present a few cases in the 
form of a summary of history and physical findings with tabulations of 
blood pressure, blood counts, uriñe examinations and tests of renal func- 
tion, as they will ¡Ilústrate much of this and, in additioi), show the 
method of studying patients with acute nephritis. 

Case I. — J. W. S., male, age eíghteen years, admitted to the Peter Bent 
Brigham Hospital January n, 1919, Med. No. 10276, discharged from the 
medical ward, February 15, 1919. 
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+ + + - Many 
++++ - Very many 



Treatment 
Rest: In bed for one month. 
Diet: Low protein, salt poor diet, January 1 1 to January 31 , 1919. Standard 
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nephrític, salt poor diet, February i to February 15, 1919 (date of dis- 

charge írom medical service). 
Fluids: Not to exceed 1,500 c.c. For amount taken see chart (Fig. 1). 
Medicinal: Cascara 0.6 gm., phenolphthalein 0.13 gm., or fluid extract 

of cascara 1-4 c.c. as needed. 
Tonsülectomy under ether anesthesia on April 11, 1919. 
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Fie, 1.— Chart of Case i 



6o6 ACUTE NEPHRITIS 

Summary of Case I. — A young man developed acute nephritis following 
an infection, which in about oneweek localized as an acute tonsillitis, and 
subsequently (two weeks later) developed into a tonsillar abscess. A few 
days later his face became puffy, next day pains developed in his loins, and 
the following day he noted hematuria. The tonsillar infection seems the 
etiological factor, and there appears to have been no antecedent nephritis. 
Physical examination in the hospital was negative except for swollen tonsils 
and enlarged lymph glands in the drainage área of the tonsils. There was 
evidence of vasomotor and neurocardiac instability, as shown by history of 
migraine, previous palpitation and neurovascular attack during a game of 
basket-ball two ye«>rs before; his rapid pulse, high blood pressure (170), 
tremor and sweating of palms and soles on first examination; and attacks 
of numbness, temporary aphasia and hemianopsia in the hospital. 
Edema had disappeared by the time he carne to the hospital. Blood pres- 
sure was normal except on admission. He had a slight leukocytosis with 
no anemia, and a slight fever for the first few days (see chart, Fig. 1). 
His uriñe (see table) was decreased in amount and contained very little 
albumin and numerous casts and. red blood cells, but was not bloody or 
smoky at the time he carne to the hospital. His 'phthalein excretion was 
slightly reduced in most of the earlier observations and his blood urea 
nitrogen was moderately increased. Blood urea nitrogen rapidly decreased 
under a low protein diet, subsequently to rise slightly, as is usual when 
the protein content of his diet was increased from a daily average of 25 
grams to 60 grams. Casts and red cells decreased under observation, but a 
few red cells persisted up to discharge and increased somewhat following ton- 
sillectomy. The uriñe output in relation to fluid intake is shown in the chart 
(Fig. i) ; the uriñe was slightly decreased at first and subsequently w r as rela- 
tively increased. The weight of the patient fell moderately at first and then 
remained essentially constant. The treatment consisted in rest in bed for one 
month, reduction of fluid intake, decreased protein and sodium chloride in 
the diet, and subsequent removal of the tonsils after the acute infection had 
subsided. This is a case of simple, fairly mild, acute nephritis originating 
from a tonsillar infection. A year later the patient reports himself as en- 
tirely well. 

Case II. — L. H. H., male, age nineteen years, admitted to the Peter 
Bent Brigham Hospital February 21, 1918, Med. No. 81 15, discharged from 
the medical ward, April 20, 1918. 

Treatment 
Rest: In bed for six weeks. 

Diet: House diet, low in protein, without added salt, fluids not to exceed 
1,200 ce, February 19 to February 24. Milk limited to 1,000 ce, 
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Uriñe Examinations and Tests of Renal Function 2, Case 2 











CASTS 














Date 


Hr. 
Arat 


Sp. 
C.r. 


Alb. 




R. B. C 


W. B. C. 


l'li. 


li. 
U. 
\ 


B!. 

a. 


Wt. 


Ky. 


Gran. 


Cell. 


191S 


























Jan. 34 

l'Vh [B 




1.02; 


•r + 


'•■ + 


"+ + 


**+ 


" + 












Feb. 19 






TT 




+ + 




+ + + + 












Feb. 21 


«IS 




+ + 




+ + 




+ + 




82% 


23.0 


539 


s'3.8 


Feb. 21 


505 


I.015 


+ 








+ + + + 


**+ + + + 








S3.8 


Feb. 24 


872 






















53-8 


Feb. 25 


1.27.1 


I.OU 


" + 


"+ + 


'+ + 




+ + + + 


+ + + 




i5-i 


5-41 


&3-3 


Feb. 16 


'.077 




+ 




















Feb. 27 


945 






















Í9-8 


Feb. 28 




1.023 


"+ 


' + + 


+ + + 




i + + 


"*'+ 








59.0 


Mar. 1 


■ !"85 


1.023 


+ 












¿1% 




5-39 


58.8 


Mar. 2 


78< 


1.03; 


+ 


'+ + 


' + + 














58.8 


Mar. 4 




1 .038 


4 


+ + 


+ + 


+ + + 


+ + + 


" " + 








59-4 


Mar. 6 


87! 




+ 












68% 




5-29 


584 


Mar. 7 


575 


i.oie 


+ 


+ + + 


+ + + 




+ + + 


""' + 








584 


Mar. 8 


661 




+ 


















58.0 


Mar. 9 


343 






















i«... 


Mar. 11 


390 


1.03C 


+ + 


" + + 


" + + 




+ + + 


"" + 








58.8 


Mar. 12 


535 






















5«3 


Mar. 13 


945 




+ 












?a% 


74 


5-03 


57-a 


Mar. 14 


615 




+ 








"" + 


"" + 








58.8 


Mar. 15 


720 






















56-6 


Mar. IB 


9<>5 




+ 


+ + 


+ + + 




" + 


" " + 


56% 


7-2 


S-iS 




Mar. 21 






+ 


+ + 


+ + + 




+ + + 


+ 










Mar. 22 


1 ,01J 


1.032 


+ 


+ + 


+ + 




+ + 


+ 








594 


Mar. 2,1 


990 






















59-3 




415 






















59» 


Mar. 27 






+ 












¿5% 


65 


536 




Mu. 28 


430 


1.038 




+ + + 




+ + + 


+ + + 


" " + 








58Í 




780 






















59-3 




490 






















59-3 


Apr. 1 


330 


1037 


+ 


+ + + 






+ + + 










59-8 


Apr. 3 


'.332 
















70% 


»■•) 


5.39 


59-8 


Apr. 4 


850 


1. 018 


"+ 


"+ + 


'" + 


+ + 


"" + 


"" + 








vi. « 


Apr. 5 
























>i 


Apr. 8 




1 .016 




+ + 


' + + 






+ + + 










Apr. tj 




1.005 






+ 




"" + 


+ 








64.0 


Apr. 33 




101 3 






+ + 




+ + 












Apr. 28 














+ 


+ 










Apr. 30 




















7-5 


M 





Sp. Gr. - Spccific gravity. Alb. — Albumin. Hy. — Hyaline. Gran. > 
Cell. - Cellular. R. B. C. = Red blood cclls. \V. B. C. 
Phenolsulphonephthiilein excretion in two houra. B. U. N. 
grama per loo c.c. of blood. Bl. Cl. = Blood chloride in ni 
Wt. - Weight in kilos. 

- — Verysliílit trace of albumin 



+ - VervsliiMtrac 
+ -j- " Slight trace of ¡ 



ilbum 



6o8 














\CUTE NEPHRITIS 
















ki 


'»1 H 


rt 


11 


u 


z, 


1 


„ 


ii 




: 


, 


, 


. 


| 


. 


, 


ID 11 


■EE& 


' 




> 




1 




-, 




1 




11 




■ 




■ 


" 




» 


n 


»!- r 














































































i i- 
1 1» 


















































-- 


— 


.... 


— 






— 


- 


— 


-■ 






... 








L 


■* 


































■■- 




*-• 






/ 


V 


^ 


^ 


/ 


r 






A/ 1 


T 


v« 


L'~ 


























V 




7¡ 


v 


V 






















































































































un ix 
m» i» 

i:: 

n- ir. 

»,*:„:■ 


























































































































































— 












































A 


































\ 






















n 








-y 




A 






















A 




T 
















,r 


/ 




i 




/v 


y- 












l 




•"Si 


J 




/ 




u/ 


lA 


























/ 


















*-* 








































































/ 

un 










/•■ 


s 


























^ 


























































-V 
















































































M.f 


ÍM 


H.I H 


i ss.i 


tu 


1.M 




SUMÍ 









































Fio. 2. — Chart of Case 2 
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February 25 to February 28. Low protein, salt poor diet, March 1 
to April 3. Approximate standard nephritic diet, April 4 to April 24. 
Fluids: Not to exceed 1,200 c.c. For amount taken see chart (Fig. 2). 
Medicinal: Adrenalin-cocain spray to nose, February 19 to March 8. 

Summary of Case II. — A young man developed acute nephritis following 
an acute otitis media complicating mumps. He had a discharging ear for 
about six weeks prior to the appearance of symptoms of acute nephritis. In 
addition for nearly three months he had a persisting head cold with rather 
thick, yellowish discharge. One or the other of these infections seems to have 
been the cause of the nephritis. The symptoms at the onset of the nephritis 
were lassitude, headache, swelling of the face, loss of appetite, nausea and 
drowsiness. All of these developed within two days of admission to the 
medical service. Physical examination showed edema of the face, signs of an 
inflammatory condition near his nose, in his ethmoid sinus and one middle 
ear, and slightly enlarged lymph glands in the neck. Blood pressure was 
normal. There was a slight persisting leukocytosis and a slight anemia in 
the early part of the admission. His uriñe (see table of uriñe examinations 
and tests of renal function) contained at first very many red blood cells 
and a modérate number of casts. Albumin was slight in amount. The 
'phthalein excretion was normal and blood urea nitrogen at first was very 
moderately increased, later it was normal. Blood cells and casts largely 
disappeared under observation. The uriñe amount at first decreased and 
after a week increased to a modérate diuresis with a loss of 5 kilos, of weight, 
indicating that there had been a water retention though there were no 
signs of edema except in the face. Treatment consisted of rest in bed for 
six weeks, decreased protein and low sodium chloride diet for six days, 
milk diet for three days with return to former diet for one month, and 
then a gradual increase in proteid and sodium chloride. Fifteen months 
after leaving the hospital the patient reported by letter as having no 
symptoms. This is a case of simple, mild, acute nephritis originating 
from an infection in a sinus or middle ear, probably the former as that 
was the most active at the time of the development of the nephritis. 

Case III. — E. S., male, age thirty-two years, admitted to the Peter Bent 
Brigham Hospital, October 27, 1917, Med. No. 7473, discharged from medical 
ward, December 12, 1917. 

. Treatment 
Rest: In bed for six weeks. 

Diet: Low protein, salt poor diet, much of^the time limited to 400 c.c. of 
thirty-five per cent, cream, October 27 to November 14. Low protein, 
salt poor diet, November 15 to November 27. Standard nephritic, salt 
poor diet, November 28 to discharge. 
Vol. III. 39 
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Fio. 3.— Chart of Case 3. 
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6n 



Fluids: The chart shows fluid intake. (Fig. 3.) 

Medicinal: Magnesium sulphate, 30 gms., or sodium phosphate, 6 to 8 

gms. or liquid petrolatum, 30 ce. p. r. n. 
Tonsillectomy under ether anesthesia December 13, 191 7. 



Blood Pressure, Case 3. 



October 

October 

October 

November 

November 

November 

November 

November 

November 

November 

November 

November 

November 

November 

November 

December 

December 

December 

December 

December 

December 

December 

January 

January 

February 

March 

May 

June 

April 



27, 1 


[917 


29, 1 


[917 


31, 1 


[917 


2, 1 


[917 


5, 1 


[917 


7. 1 


[917 


10, 1 


[917 


12, i 


[917 


H, 1 


[917 


16,1 


[917 


19, 1 


1917 


20, 1 


1917 


23. 1 


[917 


28,1 


[917 


30, 1 


[917 


3, 1 


[917 


7, 1 


[917 


10, 1 


[917 


12, 1 


[917 


17, 1 


[917 


19. 1 


[917 


20, 1 


[917 


2, 1 


[918 


18, ] 


[918 


5, 1 


[918 


5, 1 


[918 


7, 1 


[918 


4, 1 


[918 


10, i 


[919 



Systolic 

140 
148 
122 

134 
160 

165 
140 

150 
132 
120 
110 

134 
112 

112 

110 

122 
IO4 
IO4 
112 
I48 
I20 

I30 
128 

138 

134 
136 
128 
I20 
Il8 



Wassermann Reaction: Blood serum, negative. 



Blood Counts, Case 3. 



W. B. C. 



October 29, 19 17 


12,000 


November 1, 191 7 


12,500 


November 9, 19 17 


19,700 


November 12, 191 7 


18,200 


November 15, 191 7 




November 16, 191 7 


i3,7oo 


November 19; 19 17 


14,800 


November 22, 191 7 




November 26, 191 7 


13,500 


November 30, 1917 




December 3, 191 7 


10,800 


December 6, 191 7 




December 20, 191 7 





R. B. C. 



Diastolic 

85 
96 

68 

88 

70 

95 
90 

78 
68 
80 
80 
7o 
72 
72 
70 
80 
80 
80 
82 
loo 
80 

90 
80 
loo 
80 
80 
80 
80 

74 



Hb. 





92% 


3,800,000 


75% 


4,104,000 


75% 


4,912,000 


80% 

• * • • 


4,256,000 


80% 


4,188,000 


80% 


4,764,000 


80% 


5,364,000 


80% 



Differential: October 29, polymorphonuclears 73 per cent., lymphorytcs 
19 per cent.: large mononuclears 6 per cent., eosinophiles 2 per cent. Red 
blood corpusles normal. 
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614 ACUTE NEPHRITIS 

Summary of Case III. — A young man developed malaise and dull head- 
ache. Six weeks later his throat became swollen, he felt achy all over, had 
high fever and a headache. About a week later he noticed that his eyes were 
puffy and his legs were somewhat swollen ; he had almost constant headache 
and nausea, especially ¡n the mornings. After a week these symptoms 
became more severe and in a few days he noted a decreased amount of uriñe, 
dark brown in color and cloudy. It is not clear whether the nephritis began 
insidiously prior to the tonsillitis or followed thetonsillitisassuggestedby thte 
symptoms of active nephritis. Physical examination showed modérate 
edema of the face and legs and slight tenderness in the flanks and costo- 
vertebral angle. He had a slight fever (see Fig. 3) and a distinct leukocytosis 
up to 19,700. A modérate anemia was present. Blood pressure was slightly 
eleva ted on admission, ranged from 140 to 160 for three weeks and then 
fell to normal. His uriñe (see table of uriñe examinations and tests of 
renal function) was decreased in amount with many casts and many red 
cells; it contained a modérate amount of albumin. His 'phthalein excre- 
tion was moderately decreased (thirty-eight per cent, to forty-four per 
cent.); his blood urea nitrogen was much increased (78 mgm. per 100 
ce. of blood on admission). Under treatment casts and blood decreased 
but did not disappear, 'phthalein excretion increased to normal, blood 
urea nitrogen fell to normal with a tendency at first to rise moderately 
with increased protein intake. One year after the onset signs of nephritis 
persisted but six months later there were no signs of renal lesión. This is a 
case of quite severe acute nephritis which did not clear up entirely during a 
year's observation following the onset, but six months later a single examina- 
tion did not show evidences of an acute or chronic nephritis. 

Cases I, II and III just presented are similar in belonging to .the group 
of patients in whom the acute nephritis is not very severe, and not of long 
duration. In particular no one of these patients had hematuria of sufficient 
severity or long enough duration to cause an anemia that played any 
important part in the clinical complex. Quite in contrast to these is Case IV, 
now to be described, in which, though the nephritis as far as most indications 
were concerned was not very severe, hematuria persisted and caused a 
very definite anemia. 

Case IV. — C.W. N., male, age thirteen years,admitted to the Peter Bent 
Brigham Hospital May 5, 1919, Med. No. 11016; discharged from the 
medical ward August 22, 1919, to the surgical wards for tonsillectomy, 
recntered medical wards August 25, 1919, and remained until October io, 
1919. 
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Date 



May 
May 
May 
May 
May 
une 
une 
une 
une 
une 
une 
uly 
uly 
Aug. 
Aug. 



6, 

". 
18, 

25, 

27, 

1, 

8, 

15, 
22, 

24* 

29. 

14, 
28, 

5* 
20, 



Blood Counts, Case 4 

W. B. C. R. B. C. 



919 


6,900 


919 


10,000 


919 


12,600 


919 


8,600 


919 




919 


7,200 


919 


9,600 


919 


6,800 


919 


7,200 


919 




919 


8,000 


919 


9,200 


919 


9,600 


919 


8,400 


[919 


6400 



4,352,000 
3,432,000 



4,080,000 



Hemoglobin 

75% 



75% 



AUg. 20, I919 0,400 

Differential: May 6, 1919. polymorphonuclears fifty-one per cent., lym- 
phocytes forty-five per cent., large mononuclears two per cent., eosinophils 
two per cent. Red blood corpuscles normal. 



Two Hour Test of Renal Function, Case 4, October 5, 191 9 









NaCl 


Time 


Volume 


Sp. Gr. 
















Per Cent. 


Gms. 


7-9 a. m. 


315 


1.012 


.28 


.88 


9-1 1 a. m. 


126 


1.013 


.36 


•45 


1 1 a. m.-i p. m. 


84 


1.019 


.82 


.69 


1-3 p. m. 


235 


1. 01 1 


27 


.63 


3-5 p. m. 


94 


1.022 


45 


42 


5-7 P. m. 


518 


1.009 


.08 


41 


7-9 p. m. 


335 


1.007 


.07 


•23 


9 p.m.-7 a. m. 


284 


1.017 


.38 


1.08 


Total 


i,99i 






479 



The two hour test at this time is essentially normal except for modérate 
polyuría in some periods, indicating renal hyperirritability. 



Treatment 

Rest: In bed for most of stay in the Hospital. 

Diet: Milk, May 6 to io, 1919. Low protein, salt poor diet, May 11 to 
September 13. 1919; protein ¡ncreased to 40 grams, September 14 to 
September 22, 1919. Standard nephritic diet after September 22, 1919. 
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Fio. 4.— Chart oí Case 4. 
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Fluids: 800 c.c, May 6 to 10, 1919; 1,000 ce, May 11 to June 6, 1919; 

1,200 c.c, June 7 to July 6, 1919; 1,800 ce, July 7 to July 10, 1919; 

1,200 ce, July 11 to August 18; 1,500 ce thereafter. For amount taken 

see the chart (Fig. 4). 
Medicinal: Cascara 0.6 gm., or cascara 0.3 gm. and phenolphthalein 0.13 

or fluid ext. cascara 2 to 4 c.c. p.r.n. 
Tonsillectomy under ether anesthesia, August 23, 1919. 

Blood Pressure, Case 4. 



Systolic 

92 
116 

134 
105 

92 
112 

105 
98 
90 

92 

88 

94 
104 

104 
98 
92 
98 
95 
98 

94 
98 

100 

96 

94 
90 

98 
102 

88 

Wassermann Reaction: Blood serum, negative. 
Blood Couxts, Case 4. 

Date 



May 


5, 1 


[919 


May 


9» 1 


[919 


May 


ii, 1 


[919 


May 


15, 1 


[919 


May 


20, ] 


[919 


May 


26,1 


[919 


May 


30, 1 


[919 


June 


3, 1 


[919 


June 
June 


6,1 


[919 


10, i 


[919 


June 


15, 1 


[919 


June 


17, 1 


[919 


June 


20, ] 


[919 


June 


26,1 


[919 


July 
July 


2, 1 


[919 


IO, ] 


[919 


July 


16,1 


1919 


July 


21, 1 


[919 


July 


29, ] 


[919 


Aug. 


8,] 


[919 


Aug. 


13, 1 


1919 


Aug. 


18, 1 


[919 


Aug. 


29, 1 


1919 


Sept. 


9, i 


[919 


Sept. 


11, i 


[919 


Sept. 


19, i 


[919 


Sept. 


30, i 


[919 


Oct. 


21, 1 


[919 



May 6, 19 19 
May 11, 1919 
May 18, 1919 
May 25, 1919 
May 27, 19 1 9 
June i, 1919 
une 8, 1919 
¡une 15, 1919 
une 22, 1919 
[une 24, 1919 
une 29, 1919 
íuly 14, 1919 
uly 28, 19 1 9 

Aug. 5, 1919 
Aug. 20, 1919 



W. B. C. 

6,900 

10,000 

12,600 

8,600 



7,200 
9,600 
6,800 
7,200 

8,000 
9,200 
9,600 
8,400 
6,400 



Diastolic 

5» 
60 

88 

70 
68 

76 
80 
66 
68 

54 
40 

62 

64 
66 

65 
54 

• • 

65 
62 

70 
70 
60 

54 
70 
58 
56 
66 

50 



R. B. C. 



Hemoglobin 
757c 



4.352,ooo 
3,432,000 



4,o8o,<xx) 



75',¿ 



c 



Differential: May 6, 1919, polymorphonucleais 55 f > , lymphocytes 45/í, 
large mononuclears 2 r / Ct eosinophiles 2%. Red blood corpuscles normal. 
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622 ACUTE NEPHRITIS 

Summary of Case IV. — A boy of thirteen had a mild attack of scarlet 
fever for which he remained in bed but three days. His two brothers had 
scarlet fever at the same general time and both of them developed acute 
nephritis following the scarlet fever. This boy, three weeks after the onset 
of the scarlet fever, awoke in the morning with puffiness of the face and was 
sent immediately to the hospital. On admission his face and eyes were 
slightly puffy but there was no other edema. His skin, including that of his 
palms and soles, showed scaling and deñnite peeling. His tonsils were 
enlarged but not reddened and there was an enlarged lymph gland just 
posterior to the angle of the jaw on the right. His blood pressure was nor- 
mal. He had fever the first few days as shown in the chart (Fig. 4). Leu- 
kocytes were slightly increased, there was a slight anemia (see table). 
The amount of uriñe was decreased; albumin was modérate in aniount; 
casts, mainly hyaline, were numerous; red cells, though not numerous 
in most examinations, persisted as shown in the table of urinary fíndings; 
the uriñe was not bloody or smoky at any time (see table of uriñe examina- 
tions and tests of function). Ththalein excretion was moderately de- 
creased 1 ; blood urea nitrogen rose at first to 41 mgm., from 17 mgm., per 
100 ce. of blood and then gradually fell to a low normal with restricted diet. 
The persisting heitiaturia while remaining in bed is the striking feature of 
this case, and it is still present six months after onset of the nephritis; 
with this exception it is a mild case of acute nephritis. 

Cases V and VI ¡Ilústrate much more severe types of acute nephritis. 
Each of these, however, recovered as shown by examination three and a 
half years later. 

Case V. — G. C, male, age fourteen years, admitted to the Peter Bent 
Brigham Hospital December 30, 1915, Med. No. 3876, discharged from the 
medical ward February 3, 1916; readmitted August 19, 1919, for a few 
days* observation. 

For one month the patient has been very nervous and irritable with the 
other children. Fifteen days ago he began to seem drowsy and showed a 
tendeney to sit around and read. Ten days ago he had a swelling on the 
right side of his neck near the ramus of the jaw. The doctor said that it was 
a sore-throat. The patient recovered and played around as usual. Three 
days ago, his face and eyes swelled, and his face seemed drawn over to the 
right, although the eyes were normal. The uriñe was the color of coffee 
and very cloudy. This morning he began to vomit and his muscles began 
to twitch. 
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The patient had two convulsions the day of admission before coming 
into the hospital and nine convulsions shortly after coming in. They 
seemed to start in the left hand and the head turned slightly to the left. 
They did not become generalized in character. The patient was bled 400 
c.c. and then was given 250 c.c. of salt solution intravenously. He was 
put on continuous Murphy rectal drip of normal satine solution and was 
given sweat baths, two each day. At about nine o'clock, when the patient 
was having a convulsión, morphin subcutaneously was given and inhala- 
tions of chloroform to check the convulsions which had become continuous. 

Blood Pressure, Case 5 



December 


30, 1915 


January 


1, 1916 


January 


13» 1916 


January 


16, 1916 


January 


27, 1916 


April 


2, 1917 


April 


5, 1917 


April 
May 


16, 1917 


17, 1917 


July 


5, 1917 


August 


2, 1917 


August 


23, 1917 


August 


27» 1917 


Septembei 


* 6, 1917 


October 


30, 191 7 


August 


15, 1919 


August 


19, 1919 



Syslolic 


Diast 


160 


90 


166 


108 


118 


70 


114 


70 


120 


70 


114 


80 


118 


80 


114 


80 


114 


72 


120 


70 


112 


66 


108 


64 


118 


60 


118 


70 


104 


70 


130 


90 


126 


84 



December 

fanuary 
[anuary 
fanuary 
[anuary 
August 



Blood Counts, Case 5 

W. B. C. 

30, 1915 16,000 

4, 1916 13,500 

12, 1916 38,000 

13, 1916 26,000 
19, 1916 22,000 
19, 1919 6,800 



Hb. 

75% 



90% 



Differential: December 30, i9i5,polymorphonuclearsninety-onepercent., 
small mononuclears nine per cent. Red blood corpuscles normal. 

August 19, 1919, polymorphonuclears sixty-nine per cent., lymphocytes 
twenty-seven per cent., large mononuclears four per cent. Red blood 
corpuscles normal. 
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Uriñe Examinations and Tests of Renal Function, Case 5 



Date 



1915 

Dec. 30 
Dec. 31 

1916 

[an. 2 

[an. 3 

[an. 6 

[an. 9 

[an. 10 

[an. 12 

[an. 16 

[an. 21 

[an. 27 

1917 

Apr. 5 
Apr. 16 
May 17 

July 5 
Aug. 2 
Aug. 23 
Aug. 27 
Sept. 6 
Oct. 30 

1919 
Aug. 15 
Aug. 19 
Aug. 20 



24 
Hr. 

Amt. 



ts.s. 

1 100 



1,300 

ijoo 

440 

825 

1,000 

450 

825 

1,300 
825 



1,500 

S.S. 



S.S. 
S.S. 
S.S. 

s.s! 



S.S. 



Sp. 
Gr. 



1.020 
1 .018 



1 .02 1 



1.028 



1 .014 
1.026 
1 .01 2 
1 .01 1 



1.028 
1.026 



1.024 
1023 
1.024 
1.020 
1.024 



1.023 
1 .018 



Alb. 
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Gran. 
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**+ + 
+ + 

++ 
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VV.B. 
C. 



** 

+ 

+ 

• • • • 

+ + + 



+ 
+ + + 
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• • • • 



Ph. 



66% 



cr 



73% 



v> 



7 y/o 



70% 



B. 

u. 

N. 



30.25 



14.00 



12.60 
16.70 
1750 



Bl. 
Cl. 



12.60 



+ 



+ 
+ 



72% 



75% 



90% 
80% 



12.20 



12.50 



10.00 



Wt. 



38.6 



33.6 



56 



4.19 






48.2 
47.0 

473 
47.8 

48.2 
48.7 



52.0 



62.0 

58.4 
57-8 



Sp. Gr. = Specific gravity. Alb. — Albumin. Hy. = Hyaline. Gran. = Granular. 
Cell. = Cellular. R. B. C. = Red blood cells. W. B. C. - White blood cells. Ph. - 
Phenolsulphonephthalein excretion in two hours. B. U. N. = Blood urea nitrogen in milli- 
grams per 100 ce. of blood. Bl. Cl. = Blood chloride in milligrams per 100 c.c. of blood. 
Wt. = Weight in kilos. 

t S.S. — Single specimen ** + = Rare 

* + = Very slight trace of albumin -f -f = Numerous 

+ + = Slight trace of albumin -f -f 4- = Many 

+ + 4- = Trace of albumin + + 4"+ — Very many 

H — ¡ — I — ¡- = Large trace of albumin 
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Two Hour Test of Renal Function, Case 5, August 21, 191 9 
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Time 


Volume 


Sp. Gr. 


NaCl 


PirCent. 


Gms. 


7-9 a. m. 

9-1 1 a. m. 
11 a. m.-i p. m. 

1-3 p. m. 

3-5 p. m. 

5-7 P- m. 

7-9 P. m. 
9. p. m.— 7 a * m - 


46 

56 

48 

220 

71 
172 

140 

180 


1.036 (Dil. 1:1) 

1.025 
1.030 (Dil. 1:1) 

1. 013 
* 1.025 

1.014 

1.014 

1.025 


.38 
.66 

91 
•37 
•79 
•33 
.32 
.36 


17 

•37 

•44 
.81 

56 

57 

45 

.65 


Total 


1,033 






4.02 



This two hour test shows a normal renal function. 



Treatment 

Rest: In bed at first; later sit up increasing periods. 

Diet: Milk and crackers, December 30, 1915 to January 1, 1916. Low 
protein diet, January 2 to January 27, 1916. Low protein diet with extra 
amounts of milk, cream, butter, jellies and toast, January 28 to discharge. 

Fluids: 1,800 to 2,000 ce, December 30, 1915 to January 7, 1916. Limited 
to 1,200 ce, January 8 to discharge. For amount taken see the chart 

(Fig. 5). 
Sweats: Hot air bath at ioo°F. for twenty minutes daily. December 30 

and 31 and then two daily to January 7. 
Venesection: 400 ce 4 p. m., December 30. 
Intravenous salí solution: 250 ce 6:30 p. m., December 30. 
Salí solution per rectttm: Murphy drip, December 30 and 31. 
Medicinal: Chloroform inhalations during convulsions. Morphin sul- 
phate 15 mgm. 8:35 p. m., December 30. Elaterin 6 mgm., December 30. 
Magnesium sulphate 30 grams, December 31. Castor-oil 15 ce, January 
2. Compound cathartic pills 2, January 3. Magnesium sulphate 30 
grams, January 4. Cascara 0.6 gram, and phenolphthalein 0.1 gram, 
or cascara 0.3 gram or A. S. and B. pills p. r. n. subsequently. 
Summary of Case V. — A boy of fourteen developed symptoms of nephri- 
tis possibly a week after tonsillitis or, as the history in some ways suggests, 
the nephritis appeared some time prior to the tonsillitis, without any deñnite 
antecedent infection. In fact the possibility of nephritic symptoms nearly 
a month prior to the edema and other factors in the case suggested at the 
time the patient was first seen that this was a case of chronic nephritis 
suffering an acute exacerbation. That this was not the case did not become 
clear until subsequent observation showed the boy free from symptoms and 
signs of any nephritis. The boy was nervous and irritable for one month, 
drowsy for fifteen days and showed swelling of face and eyes for three days 
Vol. III 40 
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Wassermann Reaction: Blood serum, negative. 

Blood Counts: April i, 1916, hemoglobin seventy-six per cent., white 
blood corpuscles 1 1 ,20o. Differenlial Count — polymorphonucleats sixty-íive 
per cent.; small mononuclears thirty-four per cent.; large mononuclears one 
per cent. Red blood corpuscles show slight achromia. 

April 6, 1916, white blood corpuscles 10,600; April 15, 1916, 13,400; 
May 2, 1916, 11,600. 



Uriñe Examinations and Tests of Renai, Function, Case 6 



Date 


*4 
Hr. 
Amt. 


Sp. 
Gr. 


Alb. 


l'AS'IS 


R.B.C. 


w. 

B.C. 


Ph. 


B. 
U. 

N. 


BI. 
Cl. 


Wt. 


Hy. 


Gran. 


Cell 


Apr. 3 

Apr. 5 

Apr. 7 
Apr. 9 


800 
77! 

750 
700 

'&• 
875 
950 
550 
1.300 
'.470 

'!i75 

fs.s. 

S.S. 


1.009 

1.014 
1.00Í 

I.OOÉ 

[.017 

1.019 

1.028 


* + + + 
+ + + + 

+ + + 
+ + + + 
+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + 

+ + 

+ 
+ 


+ + + 


+ + 

' + 

+ + 

+ + 

+ + 

+++ 


+ + 
+ + 
++ 

+ -t- 
+ + 


**+ + 
++ + + 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + 

+ + 

+ + + 

+ 
+ 


+ + 

'+ + 

+ 
+ 

" + 


70% 


55-9 




&a.B 
61.0 

57-6 
=-7-4 
56.8 
56.8 

m 

55-4 
52.3 








39% 






Apr. 13 

Apr. 15 
Apr. 17 
Apr. IB 
Apr. 25 

Apr. 30 

May 8 

1917 
Mar. 26 

1918 
Feb. 25 

1919 
Oct. 8 










*t% 


39-4 








+ 

+ 

+ 

++ + 

+ 

+ 










74% 
60% 


1 1.0 

18.C 






4-63 


57 3 



= Ce Mu lar. 
Ph enols u I phoneph t halei n 
grams per 100 c.c. of blood. 
Wt. = Weight ¡n kilos. 



Red blood celia. W. B. C. - White blood cells. Ph. ■ 
ara hours. B. U. N. - Blood urea nitrogen ¡n milli- 
Cl. - Blood chloride in müligrams per 100 c.c. of blood. 



t S.S. — Single Bpecimen 

• + = Very slight trace of álbum 

+ + - Slight trace of albumin 

+ + + m Trace of albumin 

+ + + + = Large trace of albumin 



** + - Rare 

+ + — Numerous 
+ + + — Many 
+ + + + " Very many 
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Treatment 

Rest: In bed for one month. 

Diet: Milk, 800 ce, April 1, 1916 to April 7. Milk, bread and butter, 
April 8. Low protein diet, April 9 to 27. Standard nephritic diet, 
April 28 to discharge. 

Fluids: 800 c.c, April 1 to 4. Forced fluids, April 5 to 7; limited to 1400 
c.c, April 8 to 16; forced fluids, April 17 and 18; then limited to 1400 
c.c. The chart shows fluid intake usually was well below limit set. 
(Fig. 6.) 

Sweats: Hot air bath at 110 o for fifteen minutes twice a day, April 5 to 26. 

Venesection: 530 c.c. 5:35 p. m., April 5. 500 c.c. 4:15 p. m., April 8. 

Medicinal: 1 C. C. pill, April 1 and 2. 2 A. S. and B. pills, April 3 and 4. 
Ether inhalations during convulsions. Magnesium sulphate 30 grams and 
comp. jalap powder 2 grams, April 5. Comp. jalap powder 2 grams, 
April 6. C. C. pills, A. S. and B. pills, or phenolphthalein 0.1 to 0.3 
gram, or cascara 0.6 gram p. r. n. thereafter. 

Summary of Case VI. — A young man of twenty-four had what he termed 
grippe and two weeks later had pain in his back, dark colored uriñe and 
swelling of the face and legs. On admission he showed slight edema of the 
face and legs, tenderness in the kidney región, smoky uriñe with many red 
blood cells and a rare granular cast. Four days later he developed increasing 
headache, his blood pressure rose from 150 mm. to 180 mm., he became delir- 
ious and had two convulsive attacks. The day of these uremic symptoms 
his blood urea nitrogen was elevated, 55.9 mgm. per 100 c.c. of blood, while 
his 'phthalein on the next day was normal, seventy per cent. As the patient 
improved the 'phthalein excretion decreased, later again to increase as 
¡mprovement continued, as shown in the table of uriñe examinations and 
tests of renal function. Three and one-half years later renal function was 
normal, the uriñe showed hyaline casts and rare red cells, physical examina- ' 
tion was negative and blood pressure normal. This is a severe case 
with uremic symptoms that recovered. The falling 'phthalein excretion 
with general improvement in the patient's condition is not uncommon in 
acute nephritis. 

Symptoms of Acute Nephritis 

Of symptoms of acute nephritis, edema (Cases I, II, III, IV and V) and 
disturbances depending on changes in the uriñe (Cases I, III and VI) as 
decreased amount, hematuria, frequeney with some irrita tion, are the ones 
most often noted by the patient as early manifestations of the disease and 
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EDEMA 631 

are the symptoms most often causing the patient to seek medical advice. 
Theee may be lackíng and the symptoms very vague and indeñnite. 
Often the only noticeable symptom is general malaise with indeñnite head- 
ache or bcdy aches. Often there is considerable pain and even tenderness 
in the loin región. Most patients show a slight elevatíon of temperature but 
any very marked fever is rare unless explained by an accompanying infec- 
tious process. Chilla are very unusual (three cases at the Peter Bent Brig- 
ham Hospital had chilla). The usual grouping of symptoms is quite well 
íllustrated by the cases just cited (Cases I-VI). 

Edema 

Edema varíes greatly in extent in different patients. Most often the 
patíent or his friends notíce pufnness of the face (present in forty of forty- 
five cases showing edema in an analysis of acute cases at the Brígham 
Hospital), especially of the eyes, and very often the patient awakes some 
morning with this as the first evidence of disturbed renal function. Some- 
times this may be the only noticeable edema (nine out of forty cases with 
edema of the face) and ¡t may persist merely for a day or two. Quite often, 
however, there is demonstrable edema of the lower legs (twenty-five out 
of forty cases) or when the patient has been ín bed at the time of onset 
of the nephritis, edema of the lower back and buttocks. Edema is usually 
more extensive than that which can be demonstra ted by eye or hand as 
shown by decrease in weight with increase in uriñe flow when the patient 
¡mproves (see Case II). 

From tríese slight degrees of transitory edema there are all gradations 
to a rapidly or gradually extending edema which ends in extreme degrees 
of anasarca giving to the patient a typical, palé, pasty appearance with 
pitting edema, usually soft in character, distributed over the entire body. 
In these patients with very marked edema the edema is most extreme in 
dependen! parts and in loóse areolar tissues such as that of the genitalia. 
Where most marked the edema causes distention of the skin producing a 
glossy, tightly stretched skin, but it is rare in acute nephritis to have ac- 
tual rupture of the skin or any very great discomfort from the edema of 
subcutaneous tissues. In the acute cases it is very exceptional to have the 
hard or brawny edema so common in circulatory disturbances. When edema 
of the subcutaneous tissue ís marked, often there is demonstrable fluid in 
the body cavities. 

The edema of cardiac disease in distríbution is very much more related 
to the effects of gravity, particularly in its incipiency, than is the case with 
renal edema. Again in renal edema accumulations of fluid in the body 
cavities are much less extensive in proportion to edema elsewhere, and later 
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¡n occurrence than with circulatory edema. On the other hand, an occasion- 
al case with apparently good functioning circulation has a disproportionate 
amount of ascites or hydrothorax. Edema, when it occurs ¡n renal disease 
and is at all extensive, probably affects body tissues very generally. There 
may be, however, very considerable variation in the degree of edema in 
different organs. Edema of the lung may be marked leading to respiratory 
embarrassment with frothy, watery sputum or the dyspnea of renal disease 
may be due to accumulations of fluid in the pleural cavity or it may result 
from a central toxic effect, though the latter is far more frequent in chronic 
nephritis than in acute. 

Edema of the brain may be sufficient to produce cerebral symptoms 
as is evidenced by relief sometimes following lumbar puncture. These 
cerebral symptoms are headache, stupor and signs suggestive of mild 
meningeal irritation such as are seen in serous meningitis. 

Acute edema of the glottis is described with acute nephritis, though in 
all probability in most cases this is an inflammatory edema resulting from 
a concomitant infection. Such an inflammatory edema may be extremely 
sudden. I have seen a patient, apparently quite comfortable and free of 
throat symptoms, die of suffocation in five minutes or less time, in whom 
the tissues of the glottis and epiglottis were enormously swollen, of a 
gelatinous appearance, and the tissues of whose glottis showed under the 
microscope connective tissue fibers widely separated by serous exudation 
containing extremely few leukocytes but many chains of streptococci. I 
fancy that such an inflammatory condition quite often is responsible for the 
acute edema of the glottis attributed to nephritis. In other cases an angio- 
neurotic edema may be the real cause. Anyhow acute edema of the glottis, 
whatever its cause, is an infrequent occurrence in cases of acute nephritis. 

Edema is present in other viscera but in most cases probably causes 
no definite symptoms. In the gastrointestinal tract edema of the wall may 
hinder peristalsis or the escaping fluid may lead to diarrhea. Such edema 
is probably the cause of some of the gastrointestinal symptoms of nephritis, 
though the nausea and vomiting is almost certainly a central toxic effect; 
anyhow, it is very frequent in patients with no signs of edema anywhere. 
Decreased renal function may, in certain cases, be related to edema of the 
kidney. Suppression of uriñe sometimes receives this explanation, particu- 
larly where it is unaccompanied by any other very marked changes in the 
uriñe such as hematuria, cylindruria and albuminuria. 

What is the cause of the edema of acute nephritis and why these varia- 
tions in distribution? In the first place, it is clear that edema is not merely 
the result of the severity of the nephritis for we see cases of severe acute 
nephritis both with and without edema. In the second place, it is not 
simply a matter of decreased fluid output, though obviously increasing 
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edema does have an influence to decrease uriñe flow and conversely an 
increased uriñe output marks a decrease in edema. Salt retention has been 
widely discussed in relation to edema ; it plays a part bu t can be said to be no 
more than one factor in some cases, though in certain ones a very important 
factor. (NaCI excretion in ncphritis is discussed in Chap. XI.) Salt 
retention ma.y occur without edema and may be little marked with exten- 
sive edema. Reduction in salt intake sometimes markedly decreases the 
edema; in other patients it has but little effect. Salt retention fails to 
explain the local edemas that we observe. A very generally accepted 
explanation of the edema of acute nephritis lies in the assumption of a toxic 
substance of some sort which acts to injure blood vessel walls and allows 
the escape of fluid. This may be local or a general effect and henee the 
distríbutíon of the edema varíes. Experiment and observation give no clue 
to the nalure of this hypothetical toxic substance. Salt retention often is a 
con tribu ti ng factor as is decrease in water output through the kidney. Some, 
as Martin Fischer, claim that the edema is a matter of colloid chemistry in 
relation to increases of acidity and salt content of body lluids and tissues. 
This perhaps is the simplest explanation offered but to it many objections 
have been urged by internists, pathologists and physical chemists. These 
arguments I will not attempt to'enter into; sumee it to say that this theory 
receives little general acceptance today among investigators. 

Hydremia has been suggested repeatedly as a cause of the edema, but 
much experimental evidente is against this as the chief cause. On the other 
hand, hydremia probably is a factor in producing the condition. In some 
studies Epstein" has shown that in "chronic parenchymatous nephritis" the 
protein of the blood plasma is decreased. The albumin is very greatly 
decreased and the globulin moderately increased ; the percentage of globulin 
to albumin changes from thirty-seven per cent, in the normal to eighty-nine 
per cent. ín chronic parenchymatous nephritis in some of his observations. 
This change lowers the osmotic pressure of the blood, which factor favors the 
absorption or imbibition and retention of fluid by the tissues. This may be a 
factor, too, Ín acute nephritis. 

It should be remembered that edema is water retention in the body and 
as such ¡s influenced by fluid intake. Moreover, edema increases body 
weight and by far the best method of observing variations ín edema is to 
record the variations in the patients weight. Visual and tactile observations 
of edema are subject to the error that the fluid may redistribute itself from a 
fairly local condition to a general one and in the latter be insufhcient at any 
one point to be detectable with eye or finger. Such redistributions do not 
change the patient's weight. This explains how the apparent edema of the 
morning may seem to disappear through the day though actually this has 
not happcned as shown by maintenance of the weight unchanged. Just why 
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the tissues about the eyes are particularly prone to show edema, I do not 
know, and many other occasional bizarre distributions are equally inexplic- 
able, other than by saying that for some reason the capillariesof that región 
have been injured while others escape. (For further discussion of edema 
see "Chronic Nephritis with Edema," Chap. XI.) 



Urinary Disturbances of Acule Nephritis 

As already stated decreased uriñe output and hematuria are things 
usually noted by the patient. The amount of uriñe ¡s almost always de- 
creased in acute nephritis with a modérate increase in speciñc gravity. The 
degree of decrease varíes f rom a very modérate one all the way to practically 
complete suppression. Occasionally one encounters an acute nephritis 
without decreased amount of uriñe. Such are certainly rare in simple 
uncomplicated acute nephritis. 

When the uriñe is decreased, often there is discomfort in the bladder 
región and a frequently repeated desire to void. Voiding often is accom- 
panied by a modérate burning sensation. These disturbances do not seem to 
be due to bladder or urethral inflammation but to irritation from the in- 
creased concentration of the uriñe or from increased acidity of the uriñe. 
Rarely these symptoms are marked enough to suggest cystitis. The uriñe 
usually shows an increased acidity when the hydrogen-ion concentration 
is measured colorimetrically. 

Blood in the uriñe is almost the cardinal sign of acute nephritis whether 
in a previously normal kidney or one with an existing chronic nephritis, 
though often ¡t is insufficient in amount to cause a gross hematuria. Cases 
of acute nephritis do occur without blood in the uriñe though they are rare. 
The degreeof hematuria ranges from one only detectable by the microscope 
after centrifugalization to one where the uriñe is grossly bloody. Usually 
the blood is somewhat changed so as to give a turbid, smoky appearance 
rather than the bright red of ordinary hemorrhage. Blood in the uriñe may 
be but temporary or it may persist for months (Case IV), finally to disappear 
entirely and the renal lesión entirely heal (Case III). There is no very 
cióse parallelism between the degree of hematuria and the severity of the 
patiefit's symptoms and other signs of illness. The amount of blood, 
however, does, in a rough way, mark the acuteness of the process for most 
patients. An exception may be made to this for cases of embolic glomerular 
focal or diffuse nephritis, as pointed out by Rochs 20 , where a reappearing 
hematuria may be the sign of reestablishment of glomerular circulation and 
so an indication of improvement. It is very generally believed that most, if 
not all, of the blood in the uriñe in acute nephritis comes from diseased 
glomeruli. 
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Albuminuria, too, is an almost constant feature of acute nephritis and 
yet cases are reported of acute nephritis, with autopsy conñrmation of the 
lesión, devoid of albuminuria. Such I have never seen myself. In war 
conditions Franke 21 has described acute nephritis without albuminuria or 
acute functional renal adynamie where, without casts or albumin in the 
uriñe, soldiers developed a sof t, painless, rapidly progressing edema, general 
and pulmonary, without signs of cardiac failure and apparently when in a 
state of good nutrition. Still I must confess to skepticism in regard to many 
of these being actually cases of nephritis. 

The amount of albumin present varíes from a very small amount to one 
which when coagulated almost clots solid the uriñe. As a rule, however, 
the amount of albumin in acute nephritis is very modérate. Like hematuria, 
the degree of albuminuria is far from a measure of the severity of the nephri- 
tis. 

Fibrinuria is a rare accompaniment of nephritis. In this condition 
ñbrinogen is present and this results later in a coagulum of fibrin. The clots 
may form before or af ter the uriñe is excreted. In a recent study, O'Connor 2 * 
found in the literature two cases of fibrinuria where the condition appeared 
in individuáis treated by plasters of cantharides, probably causing an 
acute nephritis from renal irritation, one case possibly the acute nephritis 
of pregnancy, one case possibly an acute nephritis associated with a tuber- 
culous suppurating joint,and one case possibly an acute nephritis associated 
with influenza, and four cases of fibrinuria with chronic nephritis. 

Casts, though sometimes absent, are almost always found in acute 
nephritis. When not found, at times this is due to the fact that they dis- 
integrate rapidly and are replaced by a granular detritus having the same 
significance as casts. Casts are of all varieties in acute nephritis. It is 
particularly worthy of emphasis that many hyaline and even fatty casts may 
be found without there being any evidence at all of an underlying chronic 
renal process. Showers of casts occur at times in acute nephritis with 
intervening periods of relatively few casts. The number and types of casts 
have relatively little relation to severity of process and casts are of but little 
help in diagnosing the type of renal lesión. It is not even certain in how far 
casts, when abundant, serve to indícate lesión of the tubular epithelium 
rather than of the glomerular structure. In other words, the origin of casts 
whether from albumin excreted from the glomerulus or from disintegrating 
epithelium of the tubules or from both is not proved. Probably the bulk of 
the casts have a tubular origin and certainly epithelial casts indícate lesión 
there. 

Renal epithelial cells and leukocytes are usually found in the urinary 
sediment in acute nephritis. At times these cells are very abundant. It 
should be emphasized that the same type of rather.small epithelial cells may 
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origínate in any part of the urinary tract; when present in the uriñe it is not 
possible to say whether they come from renal tubule, from uréter or from 
bladder. Leukocytes may be abundant when there is no evidence of cystitis 
or pyelitis; in such cases the leukocytes seem to reach the lumen of the 
renal tubules as part of the renal inflammatory process. 

The nitrogenous output varíes in acute nephritis. In some patients, 
as measured by the non-protein nitrogen or urea of the blood, there is a very 
considerable retention and with this there is a decreased amount of nitrogen 
in the uriñe. In severe cases there may be a definite nitrogen loss; if the 
nitrogen balance is determined there will be found a daily loss when the 
nitrogen of food intake is compared with nitrogen loss in uriñe and stool. 
This indicates a destruction of body tissues with an incident nitrogen loss. 
Such negative nitrogen balances have been studied by Mosenthal 2 * and 
others. Obviously, if maintained for any time, they indícate a serious 
disturbance of metabolism. Such losses cannot be determined by merely 
measuring albumin in the uriñe and estimating hematuria; the information 
is obtained from studies of metabolism which determine nitrogen intake and 
output. It is worthy of note that there may be a daily nitrogen loss when at 
the same time figures for non-protein nitrogen or urea in the blood are 
considerably above the normal and that with blood nitrogen little, if at all, 
above normal there may be a positive nitrogen balance in the uriñe (Mo- 
senthal and Richards 24 ). These variations are not easy to explain; very 
probably nitrogen becomes fixed in the tissue and this explains variations 
met with (Foster 25 ). 

As already referred to, sodium chloride excretion may be much decreased 
in acute nephritis. In some cases the daily output is almost nil. In such 
cases there is usually water retention causing edema as already mentioned. 
Quantitation of blood chloride gives some increase in many of these patients, 
but as sodium chloride has a threshold of excretion, as discussed under 
"Normal Renal Function" in an earlier part of this chapter, the relationship 
is not so simple as with urea which is a non-threshold body. (For further 
discussion of NaCl in nephritis see Chap. XI of this Volume.) For 
both groups, chlorides and non-protein nitrogen, the amount in body 
fluids and tissues is not determinable and this introduces an unknown 
factor in all determinations other than those based on studies of total 
metabolism. Again very little is known about other organic salts than 
chlorides estimated as sodium chloride. Studies of these other salts are 
needed before a definite opinión is expressed about sodium chloride in 
nephritis and they may throw considerable light on the problem. For 
example, we know that very considerable retention of sodium is not toxic but 
a modérate retention of potassium is. If an animal's kidney is damaged with 
uranium nitrate so as t o, produce an acute nephritis and retard excretion, 
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potassium salts will promptly kill the animal in doses, which, without 
injured kídneys, produce no symptoms (Smillie 26 ). In man, at present, 
we know nothing of potassium metabolism in relation to nephritis and about 
as little of calcium, magnesium, the sulphates, phosphates, etc., and so 
cannot say whether or not they are of importance. 



Renal Function in A cute Nephritis 

The urinary constituents, just referred to, in their changes mark renal 
function but in addition there are certain tests of renal function discussed 
in Vol. I in Chap. XVI on "Functional Tests." In acute nephritis these 
show changes, as illustrated by the cases described a few pages back. 
In general, it may be said that tests of function show proportionately less 
departure from normai in acute than in chronic nephritis. This is due to 
two things: (1) In acute nephritis the kidney is often hyperpermeable ; and 
(2) some of the tests measure the result of decreased renal excretion and 
require a considerable time interval before the reten tion is at all evident; 
this is especially true of non-protein nitrogenous substances in the blood 
on a diet low in protein. 

Phenolsulphonephthalein excretion in acute nephritis sometimes is 
decreased and sometimes normal. In the early stages there is no cióse 
parallelism in many cases between 'phthalein excretion and other evidences 
of activity of renal lesión. In some patients, as in Case VI, already de- 
scribed, repeated determinations of 'phthalein will show a good output and 
then a decline, even though other signs indicate an ¡mprovement in the 
condition. Later in such a case the figure will gradually rise to a normal level. 
An early low figure or, more important, one persisting at a low level is 
indicative of severe renal lesión. As with many other tests, not the isolated 
observation, but the repeated determinations give the information of valué. 
In acute stages with hematuria, if hemolysis of the blood occurs, this 
interferes with carrying out the 'phthalein test as it gives a confusing color to 
the uriñe. The same occurs with a concentra ted uriñe of high color, not 
bloody, which is encountered frequently in some stages of nephritis. In 
both, satisfactory approximate determinations may be made by using a 
uriñe of similar color passed before the test to make up the standard solution 
of 'phthalein instead of using water. 

Blood nitrogen determinations give normal figures at the beginning of 
acute nephritis while a little later they are usually above normal. Figures 
of 25 to 30 mgm. of urea nitrogen per 100 c.c. of blood are common; higher 
figures occur often but very high figures are unusual and when found suggest 
an acute exacerbation of a previously existing chronic nephritis, though of 
course this is not always the case. It is to be remembered that, with such 
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determinations, the patient's diet ¡n respect to protein influences the figure 
when the kidney is damaged. Often a restricted diet, whether because of 
nausea or on account of medical advice, may be responsible for the only 
modérate increase found. For normal kidneys diet, within any reasonable 
bounds, does not influence blood nitrogen to forcé it above the normal level 
of 20 mgm. of urea nitrogen per ioo c.c. of blood; this certainly is not true 
when renal excretion is in any way hindered. This response to diet some- 
times becomes a useful measure of renal function. 

As with 'phthalein excretion, there is no cióse parallelism between blood 
nitrogen figures and other signs of renal competency. 'Phthalein may be 
normal and blood urea increased, or vice versa. In other words, renal 
permeability for a dye stufl may be normal while nitrogen retention is 
taking place, or vice versa. Duration of action is necessary to lead to in- 
creases in blood nitrogen while 'phthalein is a measure more of the process at 
the given time. This explains other discrepancies. Then little is known as 
to the disappearance of the nitrogenous substances from the blood into body 
fluids and tissues and this may be another factor bringing about differences 
from the expected result. However, urea is such a readily diffusible sub- 
stance that its amount in the blood is usually regarded as a pretty good 
index of its amount in the body in general. 

Severe toxic symptoms or uremia in acute nephritis usually are accom- 
panied by increased blood nitrogen and decreased output of 'phthalein, but 
this is by no means always the case and we may observe uremic convulsiona 
with practically normal figures for both. In other words, that hypothetical 
toxic substance that causes uremia may be formed or retained when, as 
measured by 'phthalein excretion or blood nitrogen determinations, renal 
function is good. This emphasizes the fact that no single test is a sumcient 
index of renal function. With blood urea determinations, as with 'phthalein 
estimations, it is the trend of repeated tests along with other disturbances in 
the patient which are useful and not the once done test, whatever the test 
selected. When the figure for blood nitrogen is high and continúes so, we 
know renal function is poor and the outlook is correspondingly bad. High 
figures, however, for a short time by no means contraindícate speedy and 
complete restoration of function. What has been said applies particularly 
to estimations of total non-protein nitrogen and of urea nitrogen in the 
blood. Between the two there is no difference in valué of the informa tion 
obtained. Urea determinations are technically simpler and so far as I can 
jucjge yield all the information that may be gained from determinations of 
total non-protein nitrogen, and at times, according to some, the urea deter- 
minations are of more valué since there is a greater proportionate increase 
in urea than in total non-protein nitrogen. 

Quantitations of blood creatinin can be made. Creatinin figures have 



RENAL FUNCTION . 639 

the advantage of being practícally líttle influenced by diet as on a meat free 
diet it is en ti reí y endogenous in origin and when the figure is much above 
normal the prognosis is very bad. Myers and Killian 27 consider a blood 
creatinin valué of 5 mgm. per 100 c.c. of blood or over as indicative of bad 
prognosis. However, in most cases of acute nephritis there is no increase in 
blood creatinin and so not much help is obtened from such determinations. 
In my cases of acute nephritis at the Peter Bent Brigham Hospital, relatively 
few observations of blood creatinin have been made and they showed normal 
valúes for the most part. Myers and Killian report the following valúes for 
blood creatinin in fatal cases of acute nephritis: case of bichloride poisoning 
33.3 mgm.; case of acute parenchymatous nephritis 18.9 mgm.; case of 
acute hemorrhagic nephritis with suppression 18.7 mgm.; case of acute 
parenchymatous nephritis 1 1 mgm. ; case of acute nephritis of mixed type 
7 mgm.; case of acute nephritis 6.8 mgm.; case of bichloride poisoning 
5.2 mgm. ; bearing out their contention that blood creatinin valúes of 5 mgm. 
or over indícate a speedy fatal termination. Further observations are needed 
to show whether high valúes for blood creatinin are ever obtained in those 
patients with acute nephritis that show temporarily high blood urea valúes 
and yet recover completely. On such should be based a conclusión as to the 
practical prognostic valué in acute nephritis of blood creatinin valúes. 

Estimations of blood uric acid in acute nephritis do not seem to have been 
made with any great frequency. In a recent paper, Baumann and his 
associates 28 include observations of a few cases of acute nephritis with the 
following results: blood urea nitrogen 23.7 mgm., blood uric acid 3.6 mgm.; 
blood urea nitrogen 13.7 mgm., blood uric acid 2.5 mgm.; blood urea 
nitrogen 19.1 mgm., blood uric acid 4.5 mgm.; blood urea nitrogen 22.4 
mgm., blood úric acid 3.0 mgm.; blood urea nitrogen 14.0 mgm., blood 
uric acid 1.2 mgm., in each case respectively. Their paper concerns chiefly 
chronic nephritis but from their entire observations they conclude that the 
uric acid concentraron of the blood is a delicate, if not the most delicate, 
index of renal function at our disposal and presumably this applies to acute 
cases. They place the norms for urea nitrogen in the blood at 20 mgm. ór 
less and for uric acid at 2.5 mgm. or less. 

Quantitation of the amino-acids of the blood can be made by the method 
of Van Slyke and Meyer 29 but relatively few observations have been pub- 
lished on nephritic patients and almost none on those with acute nephritis. 
Simpler methods have been perfected recently by Folin* . With these 
methods determinations should be made as it is very probable that amino- 
acids play an importan t role in nephritis. The individual amino-acids may 
later be determinable in the blood by methods suitable for clinical use; if so, 
it seems likely that a considerable advance can be made in our investigations 
of nephritis as well as of other problems of metabolism. 
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The two hour renal test is not applicable with a small uriñe output as is 
common in acute nephritis. When it can be carried out, it does not give 
much information in the acute stages. During convalescence it may serve to 
indícate disturbed renal function when other tests are normal and so has a 
usefulness then. In patients in whom edema is a striking feature, if uriñe 
output is fairly large, the two hour test may yield interesting facts as to 
renal function. It is interesting that with marked disturbances of renal 
function in respect to water, 'phthalein excretion often is pretty good and 
there is no increase in blood nitrogen. These two latter tests, in other 
words, may indícate a fairly good renal function when marked edema and 
small uriñe flow and disturbed sodium chloride excretion all point to mark- 
edly disturbed renal function. This but further emphasizes the complexity 
of renal function and the fallacy of placing too much dependence on any 
single form of studying renal function. The two hour renal test need not be 
discussed further here as, what will be said of it later on, can be easily applied 
to appropriate cases of acute nephritis and the test is of so much more help in 
chronic nephritis that it is best considered under that heading. 

Uremia in Acute Nephritis 

Uremia may be defined as the toxic manifestations of renal insufficiency, 
in particular those that arise from disturbances in the central nervous 
system. Obviously, this is not a very satisfactory definition because it is 
poorly delimited and may be taken to include disturbances not commonly 
considered to be of uremic origin. The main difficulty in giving a deñnition 
lies in our lack of knowledge of the cause and mechanism of uremia. As far 
as we can go, is to assume a hypothetical substance resulting either from 
disturbed metabolism or from defective excretion. At present we do not 
know the na ture of this substance. Most probably it is not one of the 
recognized substances that accumalate in the blood in nephritis. Urea, 
as shown by Hewlett and his associates 31 , causes some symptoms suggestive 
of uremia, but uremic manifestations, orat least symptoms indistinguishable 
from uremia, occur without increase in urea or non-protein nitrogen in the 
blood. Foster 32 has done some suggestive work indicating a toxic substance 
as present in the blood during uremia and possibly its cause. This he has 
isolated as a gold salt. This is a suggestive piece of work but further con- 
firmation of his observations is needed. 

The earlier symptoms, commonly believed to be of uremic origin, are 
headache, nausea and vomiting. There is nothing characteristic of the type 
of headache, nausea, or vomiting. Soon in many cases these symptoms are 
followed by restlessness and sleeplessness. The patients doze off to awaken 
almost immediately. They constantly change their positions. With this, 
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slight twitching of the muscles or coarser movements frequently are noted. 
Such patients later may have convulsive or epileptiform seizures, usually 
general, sometimes focal in character. At any stage of the restlessness or 
twitching, drowsiness may appear or it may be present between the con- 
vulsive attacks. Drowsiness may deepen into coma. In others delirium or 
even violent manía develops. Blindness without changes in the eye grounds 
is an occasional and very interesting toxic effect. All of these symptoms 
appear to be of a central toxic origin. 

This explanation serves for the gastric symptoms, too. These gastríc 
symptoms not infrequently are considered to have a local cause and various 
diagnoses of gastritis, appendicitis, gallstones, etc., are made, while their 
origin in nephritis is entirely overlooked. Surgical operation sometimes is 
carried out under such a mistaken diagnosis, obviously not to the advantage 
of the patient. 

Dyspnea, with or without Cheyne-Stokes respiration, is a central 
toxic effect when it occurs in patients with acute nephritis without pul- 
monary and without evidence of a cardiac lesión, but it is far more com- 
mon in chronic than in acute nephritis. 

In many cases of acute nephritis, these uremic manifestations appear and 
persist for a short time. Then they disappear and the patient recovers or 
they may persist to a fatal outcome. On the whole uremia is less serious in 
acute than in chronic nephritis; a well marked uremia is not so very common 
in acute nephritis. 

Cardiovascular Changes of Acute Nephritis 

Blood pressure is increased when there is a considerable degree of acute 
nephritis. This increase is usually a modérate one. When there are marked 
toxic symptoms, and especially when there is defínite uremia, the blood 
pressure may be quite high. Sometimes this rise in blood pressure some- 
what precedes most of the uremic symptoms and so a rising blood pressure 
in acute nephritis may be taken as suggesting impending uremia. In many 
cases of acute nephritis, there is no increase in blood pressure (in fifty-five 
of my cases the blood pressure was normal in nineteen) ; in most cases the 
increase is only very modérate, 20 to 30 mm. of mercury above the normal; 
in a few cases it is quite high but cases with it as high as 200 mm. of mercury 
for systolic pressure are rare. Apart from cases showing uremic manifesta- 
tions at the time, a systolic blood pressure of 180 mm. or higher should 
arouse doubt of the diagnosis of acute nephritis; most such cases will be 
found to be patients with acute exacerbations of a preexisting chronic 
nephritis or in the later stages of an acute nephritis progressing into a 
chronic type. 
Vol. III. 41 
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Arterial changes in the sense of sclerosis do not occur as a result of acute 
nephritis. They may be present in a patient with acute nephritis as a 
coincident lesión. The pulse, however, in toxic stages of acute nephritis is 
of ten f ull and not readily compressible, suggesting an actual thickening of the 
wall of the artery. 

The heart is unchanged by acute nephritis except in a rare case where it 
may be slightly enlarged. Such an enlargement, however, is very difficult to 
be sure of by any means of physical examination. It is'safe to regará any 
easily recognized cardiac enlargement, any murmurs or any arrhythmia, 
noted in a patient with acute nephritis, as a coincident disturbance probably 
in no wise related to the nephritis. The myocarditis described by some as 
due to acute nephritis, I feel very skeptical about. It seems to me far more 
likely that it is a coincident disturbance or a change in heart muscle caused 
by the same bacterial or toxic agent that has caused the nephritis. Even 
this type of coincident myocarditis must be extremely rare; personally I 
have never seen a case of acute nephritis in which I thought there was pres- 
ent a myocarditis. 

The Blood in Acute Nephritis 

With the hematuria and toxic condition in acute nephritis modérate 
to fairly markéd degrees of secondary anemia develop. Sometimes the 
anemia becomes a very serious factor in the case. It is noteworthy that 
many individuáis with acute nephritis show a pallor quite out of pro- 
portion to any demonstrable decrease in hemoglobin or red cell count. 
Occasionally, this pallor takes on a sallow, or lemon yellowish cast sug- 
gestive of a hemolytic factor and still there is no definite anemia demon- 
strable by blood count or hemoglobin determination. The average case 
of acute nephritis shows no anemia. 

Slight increases in leukocyte count are often present in the earlier 
stages of acute nephritis. Any very marked leukocytosis, however, should 
always arouse the suspicion of the presence of some infection apart from the 
immediate cause of the nephritis. 

Ocular Changes of Acute Nephritis 

Blurring of the visión, flashes of light or specks before the eyes are quite 
frequent complaints of patients. Transient blindness occurs infrequently 
but is a most interesting condition. It is a central or at least a retrobulbar 
condition. It deyelops often with great suddenness and it may disappear 
with equal celerity. Ophthalmoscopic examination usually shows normal 
eye grounds in patients with such an amaurosis, or if changes are found, 
they have no cióse relation to the blindness. Fortunately, except in the 
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very severe, usually quickly fatal cases, the amaurosis of acute nephritis 
clears up completely. 

Albuminuric retinitis is rare in acute nephritis. Focal hemorrhages 
are not common. Edema of the disc may be observed. A definite exudation 
and hemorrhage in the retina always suggest a chronic lesión in the kidney. 
In thirty-six unselected cases of acute nephritis examined at the Peter 
Bent Brigham Hospital, retinal exudation was observed in three, hemorrhage 
in one and edema of the disc in one; thirty-one of these patients showed no 
obvious disturbance in the fundus of the eye. 



Diagnosis of Acute Nephritis 

There is rarely any difficulty in recognizing an acute nephritis from its 
symptoms and uriñe changes. However, there is often doubt as to whether 
the condition is an acute exacerbation of a chronic nephritis. A markedly 
high blood pressure, especially when associated with cardiac hypertrophy,is 
strongly suggestive of an underlying chronic lesión. Extensive retinal 
changes indícate chronic disturbance. Renal function markedly decreased, 
or even moderately decreased, when the decrease is out of proportion to the 
other disturbances, always is suggestive that a chronic nephritis has preceded 
the present acute attack. History of previous symptoms sometimes helps 
in the differentiation. However, there are a few cases in which time alone 
will distinguish between an acute nephritis and an acute exacerbation of a 
chronic lesión in the kidney. Restoration to normal function indicates the 
absence of chronic nephritis. Case V, here reported, illustrates th¡3. It 
is not possible by uriñe analysis to distinguish between the simple acute 
nephritis and the acute exacerbation of a chronic nephritis. Moredver, 
chronic passive congestión and renal infarction may cause a uriñe picture 
identical with that of acute nephritis. Here the fíndings on examining the 
heart or the results of cardiac treatment remove doubt as to the diagnosis. 

Some cases of acute edema are difficult to distinguish from acute nephri- 
tis. The edema of serum disease is a point in case and here, as shown by 
Longcope and Rackemann 83 , renal function may be decreased just as in 
acute nephritis. The very rare case of acute nephritis with edema without 
albuminuria that at autopsy shows the changes of acute nephritis remains 
an almost diagnostic impossibility. 

Many patients with slight albuminuria may suggest early stages of acute 
nephritis. Actually with consideraron of the patient as a whole and partic- 
ularly after a few days of observation, there is no real difficulty in arriving 
at a correct diagnosis. 
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Prognosis in Acute Nephritis 

F«r most cases the immediate prognosis is very good. Few cases, at 
least among adults, die from acute nephritis and in children the prognosis is 
not bad. A very considerable proportion complétely recover; a very few 
gradually progress into a chronic nephritis with a fatal outcome within a 
short time ; some, though apparently complétely recovering, af ter an interval 
of time begin to show the symptoms of chronic nephritis and eventually 
succumb to it. Just how frequently this latter is the result of acute nephritis 
we do not know; observed cases are reported but rarely. It seems quite 
certain that the severity of the acute attack is no satisfactory criterion of 
progression into a chronic nephritis. 

Uremic symptoms in acute nephritis do not have the evil prognosis 
that they do in chronic nephritis; numerous patients with acute 
nephritis have definite uremia and then promptly and complétely recover. 
A long persisting hematuria or albuminuria likewise does not preclude ultí- 
mate recovery. As already pointed out renal function, as measured in 
various ways, may be very poor without a fatal outcome. In fact, it is 
extremely difficult to determine prognosis in any satisfactory sense during 
the earlier acute stages of acute nephritis. As time goes on, the general 
condition of the patient and repetition of tests of renal function help most in 
forming a prognosis. Particularly when repeated tests show a low function 
is the prognosis bad. An increase of blood urea nitrogen above normal, 
particularly on a diet low in pro te id, that persists, indicates a much damaged 
kidney with little likelihood of recovery. A low 'phthalein output that per- 
sists has a similar, though not quite so bad, import. 



Treatment of Acute Nephritis 

A very good ¡dea of treatment will be obtained by studying the treat- 
ment employed in the six cases described in the earlier part of this chapter in 
relation to the disturbances noted in each individual case. 

The first essential in the treatment of acute nephritis is rest. This means 
the patient in bed with fresh air but protected against chilling of the body 
surfaces. Except in the very acute stages, part of the day should be spent 
in bed out of doors. Flannel sleeping garments usually are advised but 
they hardly seem very essential, at least, for adults. Renal rest is sought by 
a bland diet and restricting fluid intake. The bowels are kept mildly open 
but vigorous catharsis is not indicated except in uremia. 

The difficult determination to make is when to relax the restrictions as to 
rest. Persisting hematuria is a good indication for continuing the patient in 
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bed. Four weeks ín bed may be considered a safe minimal of in-bed treat- 
ment for acute nephritis. At the end of that time if there is no blood in the 
uriñe and if tests of renal function are normal, the patient should be out of 
bed beginning with a short period, increased from day to day if no untoward 
symptoms or signs develop, with a later addition of slight moving about 
gradually increased to modérate exercise. Recurring blood in the uriñe is a 
sign to desist in this progression of increase in bodily activities as is recur- 
ring edema. 

There is, however, a type of acute nephritis in which blood persists in the 
uriñe for weeks, and in which there is a normal renal function ; what should 
be the attitude towards this case? First, prolongation of rest in bed is 
clearly indicated until such time as judgment suggests that the patient is at 
a standstill or even losing ground in bed, possibly shown by losing appetite 
or poor sleep at night. It is better now to try the effect on this patient of 
getting up for short periods. If the blood in the uriñe does not increase 
and there is some improvement apparent in general condition, then con- 
tinué on the plan of modified rest. I have seen this type of patient, after 
remaining at a standstill in bed, make striking improvement when a period 
out of bed was introduced and the time up gradually increased. 

If the patient with acute nephritis persists in showing a poor renal func- 
tion, as measured by appropríate tests, the period of rest should be prolonged 
until it seems evident that renal function is to be permanently low. Such 
are usually cases with an actual underlying chronic renal process. Anyhow, 
this type of patient should be managed as you would a chronic nephritis; 
namely, limit his activities to the level allowed by his renal function, or, to 
put it another way, allow him to do such things as do not appear to harm 
him, as judged by observing symptoms and signs, and by estimating from 
time to time renal function. 

Diet in Acute Nephrüis 

Diet is an important element in managing acute nephritis. When 
there is marked nausea, withholding food for twenty-four to forty-eight 
hours is advisable; such a patient may have cracked ice to moistenhis 
throat, but fluid should be supplied per rectum by the well-known method 
of the Murphy drip. The oíd fashioned slippery elm stick to suck is often 
very comforting to such patients. 

In acute stages, a milk diet probably is the best, either milk alone, 
800 c.c. to 1 ,00o ce. (the average glass holds 200 to 250 c.c.) or that amount 
of milk with crackers or white bread. When there is no nausea, the addition 
of cream to the milk and the use of unsalted butter with the bread are desir- 
able. It is to be recognized, however, that this is an insufficient diet and 
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should not be persisted ín for more than a few days, with rare exceptions for 
not more than one week. 

After the milk diet or modifíed milk diet (added cream, unsalted butter 
and crackers or bread), the acute nephritic should have a diet of increased 
caloric valué with a low content in proteid and salt; carbohydrate and fat 
should form the larger proportion of the diet for acute nephritis. Such a diet 
can easily enough be constructed by any physician and may vary in con- 
stituents within a wide range. The idea of such a diet is given by the one 
I have used at the Peter Bent Brigham Hospital under the ñame "low 
protein, salt poor diet," estimated to furnish 2,000 calones and to contain on 
the average not more than 25 grams of protein and 2 grams of sodium chlo- 
ride per twenty-four hours when cooked and served without salt. The 
standard for such a diet is as follows with valúes calculated from food tables 
such as are in general use: 



Nephritic Diet 


Salt Poor Calories 2,000 




Food 


Amount 


Protein 


Fat 


Carbohy- 
drate 


Calories 


Cream 


200 ce. 


4.40 gms. 


80.00 gms. 


6.00 gms. 


761.60 


Butter 


60 gms. 


.60 


51.00 




461.40 


Bread 


90 


8.28 


1.17 


4779 


234.81 


Sugar 


65 






65.00 


260.00 


Potato 


100 


2.50 


.10 


20.90 


9450 


Orange 


50 


.40 


.10 


5-8o 


25-70 


Oatmeal 


150 


4.20 


•75 


1725 


92.55 


Lima Beans 


50 


2.00 


•15 


730 


38.55 


Corn 


100 


2.80 


1.20 


19.00 


98.00 


Pineapple (canned) 


50 


.20 


•35 


18.20 


76.75 


Peaches (canned) 


100 


.70 


.10 


10.80 


46.90 


Totals 




26.08 


134-92 


218.04 


2,190.76 



To the foods given above are added sufficient water, tea, coffee, or cocoa 
to bring the twenty-four-hour fluid intake up to the level determined on, 
say 1,200 c.c., or 1,500 c.c. per day. An actual sample menú furnished at 
the Hospital under the order for a low protein, salt poor diet is the following: 





Breakfast 






Luncheon 


Supper 




Baked apple 


50 gms. 


Potato 




100 gms. 


Sliced toma toes 


100 gms. 


Shredded wheat 


30 gms. 


Corn 




100 gms. 


Macaroni 


100 gms. 


Bread 


30 gms. 


Bread 




30 gms. 


Bread 


30 gms. 


Coffee 




150 c.c. 


Tea 






150 c.c. 


Tea 




150 c.c. 


Cream 


► 


40 c.c. 


Cream 




► 


20 c.c. 


Sugar 


> 


25 gms. 


Sugar 




25 gms. 


Sugar 






10 gms. 


Cream 




40 c.c. 






Dessert made 




Canned pears 


100 gms. 






of Pineapple 


75 gms. 


Butter total for 










Cream 






50 c.c. 


day 




60 gms. 



This menú, as calculated from food tables, totals 25.6 gms. protein, 
1 16.6 gms. fat, and 247.7 gms. carbohydrate, yielding 2,143.5 calories. 

The following menus, arranged for patients at home, use home measures 
and may serve as a further example of low protein diets. 
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Low Protein Diets 



No. 1 No. 2 

i Orange i Orange 

3 h. tbsp. Crm. of Wheat 3 h. tbsp. Oatmeal 

1 slice Bread 3x4Í x i l slice Toast 3X4ÍXJ 



4 teasp. Butter 
1 cup Coffee 
8 teasp. Cream 

5 teasp. Sugar 

i cup Cream Soup 
1 Potato 

3 h. tbsp. Peas 

I slice Bread 3x4JxJ 

4 teasp. Butter 
Blanc Mange 

i cup Cream 
1 teasp. Sugar 
1 egg white 
1 teasp. Cornstarch 

1 cup Tea 

4 teasp. Cream 

2 teasp. Sugar 

3 h. tbsp. Cabbage 

1 slice Bread 3x4JxJ 

4 teasp. Butter 

3 h. tbsp. Apple Sauce 

1 cup Tea 

8 teasp. Cream 

5 teasp. Sugar 



No. 5 
1 sm. bunch Grapes 

3 h. tbsp. Oatmeal 

1 slice Bread 3x4^2} 

4 teasp. Butter 
1 cup Coffee 

8 teasp. Cream 

5 teasp. Sugar 

1 Potato 

1 ear Corn 

J glass Cream 

1 slice Bread 3x4JxJ 

4 teasp. Butter 

1 sm. Baked Apple 

1 cup Tea 

4 teasp. Cream 

2 teasp. Sugar 

2 h. tbsp. Macaroni 
1 sm. Tomato 

1 slice Bread 3X4JXJ 
4 teasp. Butter 

2 slices Pineapple 
1 cup Tea 

8 teasp. Cream 
1 teasp. Sugar 



1 cup Coffee 
8 teasp. Cream 
5 teasp. Sugar 
4 teasp. Butter 

i cup Cream Soup 
1 Potato 

3 h. tbsp. Carrots 

I slice Bread 3x4Í x i 

4 teasp. Butter 
Spanish Cream 

i cup Cream 
1 teasp. Sugar 
1 egg white 
$ teasp. Gelatin 

1 cup Tea 

8 teasp. Cream 

2 teasp. Sugar 

2 h. tbsp. Macaroni 
1 sm. Tomato 

1 slice Bread 3x4Í x i 

4 teasp. Butter 

2 slices Pineapple 
1 cup Tea 

8 teasp. Cream 

5 teasp. Sugar 



No. 3 

i Orange J 

3 h. tbsp. Oatmeal 3 
1 slice Toast 3x4JxJ 1 
1 cup Coffee 1 
8 teasp. Cream 8 
5 teasp. Sugar 5 

4 teasp. Butter 4 



No. 4 

Baked Apple 
h. tbsp. Oatmeal 
slice Toast 3*4Í X i 
cup Coffee 
teasp. Cream 
teasp. Sugar 
teasp. Butter 



4 cup Cream Soup J cup Cream Soup 
1 Potato 1 Potato 

1 Beet 2 h. tbsp. Squash 

1 slice Bread 3x4^x4 1 slice Bread 3x44x4 
4 teasp. Butter 4 teasp. Butter 



Blanc Mange 
i glass Cream 
1 teasp. Sugar 
1 egg white 



Fruit Salad 
Apple 
Peach 
_ cup Cherries 
1 teasp. Cornstarch av. portion Let- 
4 teasp. Cream tuce, Mayonnaise 

1 cup Tea 1 cup Tea 

2 teasp. Sugar 4 teasp. Cream 

2 teasp. Sugar 

2 h. tbsp. Macaroni 

1 med. Tomato 3 h. tbsp. Peas 



3 h. teasp. Apple 

Sauce 
1 cup Tea 
8 teasp. Cream 
5 teasp. Sugar 



1 slice Bread 3x44x4 
4 teasp. Butter 

1 sm. rear 

2 h. tbsp. Macaroni 
1 cup Tea 



1 slice Bread 3x44x4 8 teasp. Cream 
4 teasp. Butter 5 teasp. Sugar 



No. 7 
1 bunch Grapes 



No. 6 

4 Orange 1 bunch Grapes 4 

3 h. tbsp. Crm. of Wheat 3 h. tbsp. Oatmeal 3 
1 slice Toast 3x3x1 1 slice Toast 3x44x4 1 
1 cup Coffee 4 teasp. Butter 1 
i glass Cream 1 cup Coffee 8 

5 teasp. Sugar 8 teasp. Cream 5 

4 teasp. Butter 1 teasp. Sugar 4 



No. 8 

Orange 

h. tbsp. Oatmeal 
slice Toast 3x4 i* i 
cup Coffee 
teasp. Cream 
teasp. Sugar 
teasp. Butter 



i cup Cream Soup 
1 av. size ear of Corn 
1 small Potato 
1 slice Bread 3x3x4 
4 teasp. Butter 
Spanish Cream 

i glass Cream 

1 teasp. Sugar 

1 egg white 

4 teasp. Gelatin 

1 cup Tea 

4 teasp. Cream 

2 teasp. Sugar 

3 h. tbsp. String Beans 
1 sm. Peach 

1 slice Bread 3x3x4 
1 cup Tea 
i glass Cream 

5 teasp. Sugar 

4 teasp. Butter 



1 sweet Potato 
1 ear Corn 
Fruit Salad 
av. portion Lettuce 

Í Orange 
cup Cherries 
1 sm. Peach 
Mayonnaise 

1 cup Tea 

2 teasp. Cream 
10 teasp. Sugar 

4 teasp. Butter 

2 h. tbsp. Macaroni 
2 h. tbsp. Squash 
4 slices Pineapple 

24 Dates 
1 cup Tea 

10 teasp. Sugar 
4 teasp. Butter 



i cup Cream Soup 

1 Potato 

1 med. Beet 

1 slice Bread 3x4$x) 

Cuataxd 
i glass Cream 
1 teasp. Sugar 
1 Eggyolk 

1 cup Tea 

4 teasp. Butter 

1 Onion 

1 sm. Peach 

1 cup Tea 

1 slice Bread 3x4ÍxJ 

8 teasp. Cream 

5 teasp. Sugar 
4 teasp. Butter 
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Directions to Patient. — You may use any one of the following diets on any 
given day. The whole diet for that day must be taken exactly as indicated, 
no swapping of parts of diets being allowed. Please do not eat anything 
except what is included in your diet. No salt or spice is to be added after 
cooking. 

As convalescence progresses, protein additions may be made to these low 
protein diets until a level of 75 grams of protein per day is reached, which is 
an ampie diet to continué until all evidences of nephritis have disappeared. 
This higher protein diet ("Standard Nephritic Diet") will be found described 
later on under the treatment of chronic nephritis. 

With any of these diets it should be remembered that their too prolonged 
use may lead to disturbances from dietary deficiencies if their composition is 
not varied enough to give adequate aminoacíd composition, and if care is 
not taken to see that they contain sufficient of the so-called vitamines. This 
phase of diet is discussed by McCollum in Vol. I, Chap. X. The diets 
advised in nephritis will meet these requirements if variation is made 
from day to day in the kind of protein foods used, and if green vegetables 
and butter are included in the dietary. This warning is more needed in the 
dieting of chronic nephritis, for in acute nephritis there is far less danger of a 
too prolonged diet adequate in calones, but inadequate in other vital con- 
stituents. 

In regard to limitations of salt in the diet in acute nephritis, unless there is 
persisting edema, this need not be continued beyond the earlier more acute 
stage of the disease. After that time a modérate amount of salt may be 
added to the food, sufficient to make it palatable. During the period of salt 
restriction, if desired, fruit jellies, such as grape jelly, currant jelly, etc., may 
be used to make more palatable the otherwise flat tasting foods. However, 
salt eating is largely a question of habit, and a patient usually will adapt 
himself readily and soon without discomfort to a diet much restricted as to 
salt content. 

Fluid Intake in Acute Nephritis 

The amount of fluid in the form of water or as milk, coffee, tea, etc., 
given to the patient with acute nephritis, should lie at neither extreme. Un- 
less there is marked edema, there is no occasion for a greatly restricted 
fluid intake. The theory that a large amount of fluid will serve to dilute 
the uriñe to prevent its irritating effect or to flush out the kidney is not 
generally regarded as sound today. In the more acute stages a limitation to 
1,000 c.c. of fluid in the twenty-four hours is indicated, with an increase 
shortly to 1 ,20o c.c, to i ,50o c.c. In setting such limitations it is to be recog- 
nized that in hot weather when the patient sweats naturally, or when sweat 
baths are given as part of the treatment, the limitation of fluid intake needs 
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to be increased to offset the water lost by sweating. In the cases with very 
severe nephritis nausea is almost always a symptom and frequently there ¡s 
vomiting. Under these conditions fluid intake by mouth needs to be limited 
for fluids tend to increase the nausea and vomiting. As vomiting causes a 
water loss from the body, and nausea and vomiting are contraindications to 
fluid by mouth, this group of cases needs to receive fluid # by rectal seepage 
to prevent injurious dehydration of the body. 

For the average patient with acute nephritis, a good rule is that the 
amount of fluid given should be such as not to prove disagreeable either by 
reason of being too little to satisfy thirst, or by reason of being too much 
so as to make the patient feel that he is being overfilled with water. 

It is to be recognized that water drinking for many people is determined 
more from habit than from body need. They accustom themselves to gulp 
large amounts of water when far smaller amounts, taken slowly, would 
amply satisfy their actual thirst. This element needs to be considered in 
determining whether a given patient is receiving enough fluid to satisfy his 
actual thirst. A careful history as to amount of water taken normally and 
observation of the patient's water drinking habit will usually give all the 
needed data on this point. 

When edema is excessive, much stricter fluid limitations are necessary 
and hére some discomfort to the patient is frequently unavoidable. With all 
these patients, sucking ice relieves much of the craving for water without 
supplying any very great amount of fluid to the patient. 

When uremic symptoms develop, we increase the activity of all paths of 
elimination, as will be seen when that phase of nephritis is discussed as to 
treatment, and so the fluid supply must be increased by mouth or, when 
nausea and vomiting prevent, by rectum or intravenously. So long as there 
is a response by an increase in uriñe output, the fluid intake needs to be 
increased and it is to the uremic patients that the largest amounts of fluid 
are given in the present mode of treating nephritis. 

The principie underlying the restriction of the proteid, salt and fluid 
given to the patient with acute nephritis is the attempt to reduce the intake 
of those substances, nitrogen compounds including the extractives, sodium 
chloride and water, which we know to accumulate within the body when the 
kidney is damaged as shown by increase of nitrogenous bodies in the blood 
stream, of sodium chloride and the development of edema (water reten tion). 
The excretion of these substances through the damaged kidney is difñcult 
and presumably their excretion throws added work on the kidney. Con- 
versely, reduction in the amount of them to be excreted should decrease 
renal work, the principie of physiological rest which theoretically should 
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give more opportunity for restoration of function and repair of structure. 
That this may be the actual happening, we have further evidence of from 
observations that show that increased fluid intake at times does decrease 
uriñe output, from similar observations as to salt and from the observa t ion 
that increased protein intake increases blood nitrogen and at times seems to 
lead to nausea or even the development of definite uremia. There is, of 
course, much empiricism in this form of treatment for we do not take into 
account, as a rule, to any great extent the fact that one patient may excrete 
nitrogen normally and water poorly , etc. ; we reduce all three in a general 
way except that it is true that in cases with marked edema we have learned 
to stress chiefly salt and fluid reduction. We must admit that we, at present, 
lack groups of carefully selected similar cases in which different dietary 
restrictions have been made and the effects observed in a thorough way by 
competent clinicians using appropriate methods of studying the patients and 
their renal function. This lack is particularly evident in the use of restricted 
diets over long periods of time where we have very few, if any, careful 
observations. Still such dietary restrictions, as have been outlined above, 
seem justified and these limitations of diet, along with rest, constitute our 
chief means of treatment of acute nephritis. 

Drugs in Acute Nephritis 

Drug treatment plays a minor part in the management of most 
cases of acute nephritis. Diuretic drugs at present are used relatively 
little because of the belief that, in the presence of an acute process in the 
kidney, substances that act to increase the work of the kidney act contrary 
to the general principie of physiological rest which is sought in the man- 
agement of acute processes in general. Furthermore, there has accu- 
mulated considerable evidence that, both in man and in animáis, diuretic 
drugs cause a subsequent depression of renal function even when they 
at first stimulate it, and that in the case of any very active process in 
the kidney they actually fail to cause any increased renal output (Chris- 
tian 34 ). Elsewhere I 36 have summarized this matter as follows: "In 
uncomplicated nephritis of all types diuretic drugs are either not indicated 
because there is no need for increased urinary output or where there is need 
for diuresis to remove edema or detoxify they usually do no good." Cer- 
tainly in the great majority of cases of acute nephritis there is no theoretical 
cali for diuresis because edema is rarely a troublesome symptom and uremia 
is better combated by other means. Moreover, a diuretic drug is apt to do 
harm by decreasing renal function either immediately or following a tem- 
porary stimulation. The indiscriminate dosage with diuretics because of the 
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diagnosis of nephrítis is to be deprecated in all forms of nephritis and 
especially in acute nephritis. 

If the belief is justified that diuretic drugs may increase the activity of 
the kidney , then certain features of acute nephrítis indícate their use. These 
are suppression of uriñe, disturbing edema, or toxic symptoms (uremia). 
As there appears to be no doubt but that diuretic drugs often do decrease 
renal function, it is obvious that even under the conditions just named it is 
very essential to give them with great caution watching carefully the effect 
before repeating their use or increasing the dose. When given, the dose 
should be small and the drugs should be given in termittently to overeóme the 
element of renal fatigue following any increased renal activity they may 
produce. 

Water is the simplest and blandest diuretic. When the need is not 
pressing, water should be tried. The use of water has already been dis- 
cussed under ñuid in relation to diet. Caffein or caffein citrate in doses of 
o. 1 gm. (i}4 grains) three times a day may be used, not repeated unless a 
diuresis oceurs and stopped when the uriñe decreases in amount. Theobro- 
min sodium salicylate (diuretin) 0.2 gm. (3 grains) to 0.5 gm. (j}4 grains) 
may be used in similar manner, the smaller amount given for three doses at 
intervals of three to four hours, the larger amount as a single dose not 
repeated during the twenty-four hours and neither form of dosage repeated 
next day unless a diuresis oceurs, and stopped promptly as soon as uriñe 
flow decreases. Theophyllin (theocin) in doses of 0.1 gm. (i}4 grains) to 
0.3 gm. (5 grains) may be used in similar fashion. Is there any preference 
between caffein, theobromin and theophyllin compounds? Their pharma- 
cological action seems to be different, but unfortunately we know too little 
about their effect on the kidney with acute nephrítis and are unable to 
diagnose the particular form of lesión in a given case so we cannot do more 
than try the experíment with the given patient to see which will work best. 
So f ar as my own experience goes I would try them in acute nephritis in 
the order given, caffein, theobromin and theophyllin. Unfortunately, I 
have seen good come but rarely from the use of any in acute nephritis. 

Digitalis is very generally advised as a diuretic. If the circulation is 
normal, and it practically always is in acute nephritis, as has been stated 
already, my experience has been that digitalis produces no diuresis. Con- 
sequently I can see no use for digitalis in the treatment of acute nephrítis. 

Sodium or potassium citrate, acétate or tartrate have been used much in 
acute nephritis. I do not advise them though so far as I know they do no 
harm. Their use brings up the at present unsettled question of the alkaline 
treatment of nephritis as advised by Fischer. My own experience has been 
that the vigorous alkali treatment has been harmful, and my judgment is 
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against it. Milder alkali treatment may prove useful; if so, the best pro* 
cedure has not been devised as yet. Acidosis is an ¡mportant feature in 
only the very advanced stages pf nephrítis. Here my experíence has been 
that sodium bicarbonate neutralizes the acid as shown by decrease in urin- 
ary acidity, increase in the carbón dioxide of the blood or alveolar air or 
decrease in the hydrogen-ion concentration of the blood, but has no effect 
on the course of the nephritis. 

Catharsis sufficient to give a daily soft stool is indicated in all cases of 
acute nephritis. This is obtained by the mild laxatives such as cascara, 
phenolphthalein, A. S. and B. pills, or petrolatum. With edema or toxic 
symptoms more vigorous catharsis is indicated and here the saline cathartics 
are particularly useful. This will be referred to again under the treatment of 
edema and uremia. 

Tepid baths followed by brisk rubbing of the skin are indicated for all 
patients with acute nephritis. Sweat baths will be discussed in the dis- 
cussion of management of edema and uremia. 

Infections, as already stated, are the importan t causative factors of 
nephritis. When present they should be removed as probable causes that 
maintain the activity of the nephritis. Teeth, tonsils and sinuses are 
particularly to be examined as possible sources of infection. The vigorous 
treatment of all possible foci of infection constitute the chief prophylactic 
measure for the prevention of nephritis or its recurrence. In similar way 
prompt and serious attention to any infectious disease, however mild it may 
be, is a means toward prevention of acute nephritis. 

The anemia of nephritis indicates the use of iron; Blaud's pills are 
perhaps as good a form as any. Too long confinement to bed and a too 
prolonged dietary restriction may be important factors in the anemia, 
particularly that which is out of proportion to the blood loss through 
hematuria. This has already been touched upon. Getting the patients 
out into the sunshine, out of doors, daily, whether they are in bed or out 
is an admirable means of counteracting anemia. If the patient is kept 
comfortably warm no harm and much good will come from the out of door 
régime. 

Treatment of Special Features 

Uremia. — Elimination is the proper means of managing uremia on the 
basis of the theory that uremia is due to some unknown toxic substance 
retained or formed in the body. The promptest method of elimination 
is by venesection. Uremia indicates the removal of from 400 ce. to 800 
c.c. of blood followed by the introduction of a corresponding or some- 
what greater amount of normal saline solution if the patient has any 
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signs of dehydration. If the patient is anemic bleeding should be followed 
by transfusión of normal blood. The best method to bleed is by means 
of a hollow needle introduced into the median basilic vein connected with 
a collecting flask as described in the chapter on anemia (Vol. II, Chap. 
XVI). Venesection may be repeated as toxic symptoms indícate; obvi- 
ously repetitions soon become unsafe procedures unless followed by trans- 
fusión with a corresponding amount of normal blood. 

Elimination by catharsis ranks next in importance. Magnesium sulphate 
15 grams (5K) to 30 grams (5i); compound jalap powder 2 gms. (30 
grains) to 4 gms. (60 grains) or elaterin 3 mg. (Vio grain) to 6 mg. (Vio 
grain) repeated so as to maintain a vigorous watery catharsis are to be used. 
For most patients the saline cathartics such as magnesium sulphate are 
preferable. When the patient cannot be gotten to take the saline, elaterin 
or even one to two drops of crotón oil may be given. 

Elimination by sweating comes third. Sweating is to be obtained by 
electric light baths, dry heat baths, hot packs or hot baths. The electríc 
light bath when available is perhaps the most satisfactory way to produce the 
desired sweating. The patient is put in the apparatus with a cold compresa 
to his head and the temperature is gradually raised to 1 10 o Fahrenheit or 
somewhat higher, and maintained at this level for ñfteen to twenty-five 
minutes, the time varying with the time required to start sweating and the 
reaction of the patient. Sweating is often difficult to attain in patients 
with nephritis and not infrequently the result is unsatisfactory. Frequently 
the sweat bath has to be ended because of discomfort, rapid pulse, syncope, 
etc., in the patient before satisfactory sweating is produced. Frequently a 
cold drink given while the patient is in the apparatus will initiate or increase 
sweating. In general it is advisable not to give pilocarpin but other means 
failing it sometimes becomes advisable to give pilocarpin, 10 mg. (>£ 
grain) subcutaneously to start sweating. Quite often, though little result is 
obtained from the first sweat bath, repetitions give a better and better 
result and so it is advisable not to prolong too much the first but rather to 
desist after a reasonable time in the first treatment and repeat the procesa 
later. However, not more than two sweats in the twenty-four hours are 
advisable except in very vigorous patients. This question of repetition of 
sweats, when the first are ineffectual, is of more importance for patients in 
whom symptoms are not pressing. When uremia is marked the attempt 
should be made to obtain sweating in the first bath, other means failing, by a 
dose of pilocarpin. 

What has been said in regard to the patient in the electríc light bath 
applies to the other forms. The hot air sweat comes next in preference and 
an apparatus can be easily devised with an elbow of stove pipe, an oil 
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lamp and some form of eradle to elévate the bed clothes over the patient 
such as can be constructed from barrel hoops or improvised with stríngs and 
chairs. The hot pack as described in Vol. I, Chap. XXI, and the hot tub 
bath followed by hot blankets are both effective means of producing sweats. 
In all of these methods it is essential to exelude air by an outside covering of 
mackintosh or other covering nearly impervious to air and it is necessary to 
protect the bed against wetting by a layer of waterproof material. Of 
course every care must be taken to prevent burns to the patient. Many 
patients cannot be given these sweat baths in any form because of their 
producing undesirable symptoms; it is necessary with all of the baths that 
the physician or nurse remain constantly in attendance to note untoward 
signs or symptoms and to stop the sweat bath when they oceur. 

For most patients with uremia elimination by venesection, catharsis 
and sweating needs to be instituted at the onset of marked symptoms. 
With slighter symptoms venesection is not needed. 

Elimination by the kidney is far more difficult to obtain. In general my 
judgment is that little is to be gained by diuretic drugs and that it is on the 
whole best not to use them. Occasionally they may be effectual and so they 
may be tried for a few doses in the way described earlier in this section. I 
am strongly of the opinión that very large doses or frequently repeated 
smaller doses should not be used in uremia. 

Should fluids be forced in the treatment of uremia as a means of in- 
cieasing elimination or of diluting toxic substances? Yes, though it is 
contrary to the advice given for the general management of cases of acute 
nephritis. First, increased fluid intake is needed to offset fluid lost in sweat- 
ing and by catharsis. A considerable amount is needed for this purpose and 
for this reason an increased fluid intake may not lead to an increase in uriñe 
flow. Second, if the increased fluid intake causes a diuresis, renal elimination 
of toxic substances is thereby favored. Third, even though there is no 
diuresis but the water is stored in the body thereby leading to edema, this is 
beneficial along the lines of diluting toxins and later when the crisis is over 
the edema so produced will disappear. Unfortunately in many of these 
patients it is not possible to give much fluid by mouth because nausea and 
vomiting, which are such frequent oceurrences in uremia, prevent. The 
active catharsis that is part of the treatment interferes with much fluid being 
given by rectum. Consequently under these circumstances often it be- 
comes necessary to introduce fluid by the subcutaneous or intravenous 
route. 

The marked restlessness of uremia is best controlled by hypodermics of 
morphin sulphate. The objection to morphia because of its bad effect on 
the respiratory mechanism hardly needs consideration in the uremia of 
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acute nephritis, though even here it is not wise to give sufficient morphin to 
slow the respiration. Morphin so given may check the convulsive seizures, 
though as a rule, when convulsions become very active, it is best to use ether 
or chloroform to the point of light anesthesia. My personal preference under 
these circumstances is for chloroform rather than ether. When there are 
clonic convulsions it is always wise to place a well padded gag between the 
teeth. The slighter degrees of restlessness frequently may be controlled by 
simple hydrotherapy such as cool sponges followed by an alcohol rub or a 
tepid sheet pack, etc. 

The headaches of tnild uremia may be controlled by tríonal, sulphonal or 
veronal while the eliminative measures already descríbed are being applied. 
It is often surprísing how quickly the headaches of impending or early 
uremia disappear under sweat baths and catharsis, both of which should be 
instituted when the headaches develop without awaiting other symptoms of 
uremia. 

Diet during uremia should be limitad to milk. Often between the pa- 
tient's condition and the treatment it may be possible to give but little of 
this, and not infrequently starvation temporarily is a necessity. 

Suppression of Uriñe.— In most cases of acute nephritis, though the 
amount of uriñe is scant, this condition requires no special treatment. 
When suppression of uriñe accompanies uremia, no special change in treat- 
ment is indicated from that already given for uremia other than trying hot 
applications over the lumbar regions with the view of bringing about a local 
hyperemia. When suppression of uriñe occurs with few or no toxic symp- 
toms, the greatest error in treatment is likely to be that the physician does 
too much. The courage to withhold diuretics and not to flood the patient 
with fluids is a virtue badly needed under these conditions. Personally 
under these circumstances I would apply heat to the lumbar región, give a 
very simple diet of milk and crackers with a total fluid intake of 800 ce. to 
1,000 ce. and use no drugs whatsoever. If toxic symptoms began to appear 
I would use sweats and catharsis; if they increased I would bleed. My 
opinión is that recoverable cases of suppression of uriñe of this type get well 
on a mínimum of treatment; if they continué long enough to develop toxic 
symptoms the probability of recovery is much reduced. It is well to remem- 
ber in this connection that in those cases in which uriñe flow has been com- 
pletely blocked by calculi or the only functioning renal tissue was removed 
at opera tion, the patients run several days with no symptoms other than 
absence of uriñe. It is very probable that in acute nephritis suppression of 
uriñe without toxic manifestations of uremia is in large part due to renal 
edema and this is apt to decrease of its own accord. It is in such cases that 
Edebohl's operation of decapsulation has been claimed to have had most ex- 
cellent results but whether to advise it or not in such a type of patient is a 
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judgment very difficult to make. If there is marked general anasarca with 
the suppression of uriñe, the advisability of the decapsulation operation ¡s 
¡ncreased. 

Edema. — Edema in acute nephritis as a rule is of no serious import and 
causes no inconvenience and requires no special treatment apart from the 
treatment already advised. When it accompanies uremia ¡t does not change 
the method of treating uremia. When it is present in a marked degree with- 
out uremia it is to be treated as advised for cases of subacute nephritis (see 
page 681); in that section the management of edema is described at some 
length because edema is the chief feature of such a case. 



Part III 
SUBACUTE NEPHRITIS 

Introduction 

As pointed cut in the beginning of this chapter subacute nephritis is 
used to indícate a type of case intermedíate between acute and chronic 
nephritis in which the essential feature is an early developing and persisting 
edema of renal origin. The duration is shorter than the typical case of 
chronic nephritis and much longer than most acute cases. Placing them in a 
sepárate subclass is mainly a matter of convenience in description though 
these patients show enough similarity to each other to form a quite deñnite 
clinical entity. 

Etiology 

In this group of cases infections and infectious diseases are the chíef 
causes. The discussion of etiology of acute nephritis in these respects ap- 
plies to this group. 

Pathólogy 

The gross appearance of the kidney depends somewhat on duration of 
disease. The process is a rather rapid, steadily progressing one, at first 
without much change in interstitial tissue but later with considerable in- 
crease. Consequently the more rapidly fatal cases show kidneys larger than 
normal, the more slowly fatal cases show varying degrees of shrinkage of 
the kidney. As the process is apt to be very diffuse, the kidneys tend to 
remain smooth even when shrunken. They are usually palé as hemorrhage 
is not a prominent feature in their course. 

The microscopic appearance is one of very extensive glomerular lesión, 
chiefly of the proliterative types as described under acute nephritis. Al- 
most all glomeruli are involved. Along with this the tubules show degenera- 
tive changes in their epithelium. Pathologically the lesión is preeminently 
a glomerular nephritis. 

Symptomatology and Physical Changes 

The symptoms at onset are such as already described under acute 
nephritis. The most prominent symptom is an early edema which rapidly 
Vol. III. 42 657 
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increases to an extensive anasarca with hydrops of the body cavitíes. With 
the edema goes the characteristic palé, pasty appearance but anemia by 
blood count is slight. At ñrst the cardiovascular apparatus is normal. 
Later with persisting high blood pressure there is some cardiac hypertrophy. 
However, the relative slight evidence of cardiovascular lesión in the pres- 
ence of persisting general edema is a characteristic finding. The uriñe is 
lessened in amount, albuminous, with many casts of all sorts. Red blood 
cells at times are numerous but usually they are few in the uriñe in propor- 
tion to other cellular elements. Very exceptionally are they numerous 
enough to color the uriñe so as to give a macroscopic hematuria. 

Toxic symptoms are few. When they appear it is mainly toward the end 
of the disease in the fatal cases; at that period there may be definite uremia. 
Renal function as measured by blood nitrogen and 'phthalein excretion is 
surprisingly good, as contrasted with the patient's general appearance of 
serious illness, until the late stages. The prominent and chief renal disturb- 
ance is a salt retention and inability to excrete water. This is so prominent 
a feature that the group might be described as composed of patients in whom 

there is a lesión ¡nvolving chiefly the mechanism of the body for the excre- 

i 

tion of salt and water. 

This group of cases of nephritis is illustrated admirably by a patient who 
passed almost the entire period of the disease in my wards at the Peter Bent 
Brigham Hospital where she was studied intensively by Dr. James P. 
O'Hare. A brief review of that Datient gives an excellent picture of this 
type of nephritis. 

Case VII. — M. R., a female, age ten years, admitted to the Peter Bent 
Brigham Hospital August 31, 191 7, Med. No. 7166, where she remained 
until her death October 9, 1918. 

Past History. — The patient was born in East Boston and has always 
lived there. She had measles when quite young and diphtheria last Spring 
(see Present Illness). Three years ago she had "liver trouble" for six 
months. She was in bed continuously and the whites of her eyes were 
yellow. No history of chickenpox, smallpox, mumps, whooping cough, 
influenza, tonsillitis, chorea, rheumatism, pleurisy, pneumonía, malaria, 
scarlet fever or typhoid fever. No association with tuberculosis. Head — 
never has headaches. No history of trauma. Eyes — does not wear glasses. 
No history of failing visión, inflammation or pain. Ears — no loss of hear- 
ing, pain or discharge. Nose — does not have headcolds. No epistaxis. 
Teeth — have never troubled her particularly. Throat — no history of tonsil- 
litis, sore throat, hoarseness, or sore mouth. Cardiorespiratory — no pain 
in the chest, palpitation, dyspnea, cough, sputum, hemoptysis, night 
sweats or edema. Gastrointestinal — appetite is good. Meáis are regular. 
Bowels are regular once a day without cathartics. No nausea, vomiting, 
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gas, or distress. Three years ago she was jaundiced for six months. No 
colic, diarrhea, bloody or clay colored stools. No hemorrhoids. Gentío- 
urinary — nocturía once duríng the past year. No history of dysuria, 
hematuria, pyuria, smoky uriñe, retention, or incontinence. No symptoms 
of syphilis. Calamento, — menses have not yet begun. Neuromuscular — 
sleeps well and is of an even temperament. No history of vértigo, fainting, 
twitching, spasm, anesthesia, paresthesia, ataxia, girdle, shooting, muscular, 
or joint pains. Memory and disposition have not changed. Weight — best 
weight 96 pounds four months ago. Present weight 90 pounds. 

Present Illness. — Three months ago she was ill in the Boston City Hos- 
pital for thirteen days with a mild attack of diphtheria. She received 24,000 
unitsof antitoxin. She was discharged well. Two weeks later she noticed that 
her eyes became a little puffy and a week after this her legs began to swell. 
Her eyes and legs were more swollen in the morning than later in the day. 
She did not feel sick, however, and so kept up and about. She noticed noth- 
ing abnormal about her uriñe. One week later her abdomen began to swell. 
She has been in bed ever since. Her abdomen gradually enlarged and two 
weeks ago she was tapped and four quarts of greenish fluid removed. She 
felt considerably improved and she believed her abdomen has not grown 
any larger since. The swelling in her legs and face have decreased since that 
time. Her appetite has been good. She has had no headache, no chills or 
fever and no pain. She has, at no time, noticed any blood in her uriñe. 

Physical Examinalion. — The patient is a well developed and nourished 
young girl with a palé, pasty expression, lying flat in bed. She is in no pain 
and mentally she is clear. Skull — symmetrical. No exostoses or tenderness. 
Scalp — clean. No scars. Hair — light, modérate in amount and of médium 
texture. Face — is definitely edematous but puffiness is most marked 
about the eyes. Skin — palé, of fine texture. Surface temperature is not 
elevated. No eruptions or pigmentation. Eyes — pupils are equal, regular, 
and react to light and accommodation. Sclerae are clear. No photophobia, 
lacrima t ion, diplopia, nystagmus, palsies, or exophthalmos. Both upper and 
lower lids are markedly swollen and there is marked edema of the con- 
junctivae. No gross disturbance of visión. Ears — watch tick is heard easily 
60 cm. from each ear. No discharge, stigmata, or tophi. Nose — no de- 
formity, obstruction, or discharge. Moulh — breath is bland. No ulcera- 
tions, exúdate, or pigmentation. Lips — somewhat palé. No herpes, ul- 
cerations, or fissures. Teelh — there are several necrotic stumps in back of 
both jaws. Gutns — no redness, pyorrhea, bleeding, or lead line. Tongue — 
slight, white, adherent coat. Protrudes in the median line without tremor. 
Tonsils — not enlarged. No evidence of exúdate or inflammation. Phar- 
ynx — good color. Palate is symmetrical. Pharyngeal reflex is present. 
Larynx — voice is normal. Neck — no enlargement of the thyroid. There 
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are a few, small, palpable lymph glands along the posterior border of the 
sternocleidomastoid muscle. No abnormal pulsations, stiffness or tracheal 
tug. Thorax — symmetrical. Expansión is only fair but equal on both sides. 
Upper portion of the chest is normal but the circumference increases rapidly 
toward the bottom. Respiration, 25 per minute, regular, rather shallow. No 
abnormal pulsations. Breasts are undeveloped. Heart — the apex impulse is 
9 cm. to the left in the fourth space. The left border of dullness is 9 cm. to 
the left in the fourth space. The right border is 3.5 cm. to the right in the 
fourth space. The supracardiac dullness is 5 cm. in the second and 5 cm. 
in the first space. The heart's action is regular and rather slow. There is a 
soft, systolic murmur at the apex. Otherwise the sounds are of good quality. 
Vessels — the pulse rate is 66 per minute. The pulses are equal, regular, 
synchronous. The vessel walls are not palpable. Blood Pressure — systolic 
165 mm. Hg; diastolic 95 mm. Lungs — there is dullness in both axillae, 
beginning at the lower border of the upper third. Towards the base they 
become fíat. Behind there is dullness to flatness from the angles of the 
scapulae to the base. Just at the beginning of the dull área is a narrow zone 
of bronchovesicular breathing, increased voice and whisper, and also in- 
creased tactile fremitus. Below this narrow zone, breath sounds and tactile 
fremitus are diminished. No rales are heard. There is marked edema of the 
chest wall. In front pitting is evident as high as themanubriumsterni. Behind 
there is pitting on pressure over the back but most marked over the lower 
portion. Abdomen — well developed, symmetrical, very distended. The walls 
are tense. There is considerable edema of the belly wall. No tenderness or 
masses. No spasm. There is very easily elicited shifting dullness and a fluid 
wave is easily obtained. No evidence of herniae. Liver — the edge is not 
palpable. Gall Bladder, Spleen and Kidneys — not palpable. Lymphatic 
Glands — there are a few, small, palpable glands along the posterior border 
of the sternocleidomastoid muscle. Bones — spine shows no scoliosis, lordo- 
sis, rigidity or tenderness. Other bones are not remarkable. Extremities; 
Arms — no involuntary, athetoid or choreiform movements. No tremor or 
club fingers. Bíceps, tríceps, and radial periosteal reflexes are active and 
equal. Legs — no varicosities, scars or ulcers. Knee jerks and Achules 
reflexes are not obtained. No ankle clonus, Gordon, Oppenheim, Babinski 
or Kernig sign. There is marked edema of both legs. Skin — sensation is 
normal to rough test. No áreas of anesthesia, paresthesia or hyperesthesia 
found. 

During almost the entire period of observation ophthalmoscopic exami- 
nation showed no abnormality in her eye grounds. She did not develop 
hemorrhage. Ten days before she died the optic discs became slightly 
blurred and a few spots of exúdate carne in one eye. Her general condition 
changed relatively little; her edema varied somewhat in amount from time 
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to time as shown graphically in the charts (Figs. 7, 8, 9 and iq) by varia- 
tions in her weight ; the edema never disappeared. Ascites was a prominent 
feature requiring frequent tapping as shown by the following table: 



Date of 
Tappings 


C.C. 
Removed 


Cl. 

in Fluid, 

Gm. 


Cl. 

Intake, 

Gm. 


Cl. 

in Uriñe, 

Gm. 


August 16 * 


4,000 








September 1 


5,200 


. . . 


. . . 


... 


October 1 


4.5O0 


... 


58 


7.29 


October 29 


5,7oo 


• . • 


56 


6.54 


November 13 


6,175 


• • * 


301 




2.09 


December 10 


4,800 


3 2 1 




56 




3.661 




January 10 
February 4 


5,900 


40 




53 




2.0 




6,200 


41 




48 




1.7 




March 7 


7,200 


47 




62 




5-0 




Apríl8 
May 2 


6,785 


43 


\ 438 gm. 


64 


' 547 gm- 


50 


' 99.95 gm. 


7.230 


48 




4» 




1.5 




June 20 


10,000 


69 




60 




30 




¿uly 17 


9,050 


64 




54 




II.O 




September 27 


8,260 


54, 




72. 




65.0 t 




Post-mortem 


5,5oo 
96,500 


24.. 


• • • 


• • • • 






462 




661 




113.78 



• Befare entrance to hospital; amount only approximate. 

In all, the patient's abdomen was tapped 14 times in 14 months and if 
the fluid found at autopsy is included the total fluid was 96,500 ce, in weight, 
over three times the weight of the patient. This fluid was always opalescent, 
resembling a chylous fluid. The table also is of very great interest in show- 
ing what a large proportion of the salt ingested found its way into the 
ascitic fluid. The second column of figures shows the grams of salt quanti- 
tated in the fluid of each tapping; the third column shows the ingested salt 
between tappings calculated approximately from food tables; the last 
column shows the quantitated excretion of salt in the uriñe. During a period 
in which 547 grams were ingested 99.95 grams were excreted in the uriñe 
and 438 grams into the peritoneal fluid. 

During her stay in the hospital she developed several minor infections. 
On January 24th, 1918, she had a coryza and cough with slight fever; in 
July, 191 8, she had bronchitis with a fever as high as I02.6°F. On October 
I5th t 1917, she developed a thrombosis of the saphenous vein and its branches 
in her left leg. On November I5th, 191 7, two carious teeth were extracted. 
These infections did not seem to cause much change in her renal condition. 

From time to time she had slight toxic manifestations such as nausea and 
headache. The nausea might have been due to the ascitic fluid. Definite 
uremia was absent; and at the end when she was almost anuric, had 
Cheyne-Stokes respiration and continuous nausea even then except for 
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modérate drowsiness and slight twitching of the facial muscles there were 
no nervous disturbances of uremic nature; her mind remained clear until 
she died. 

Several studies of her basal metabolism were made; these were con- 
sistently below the average normal level. 



Jan. 7, 1918 Basal metabolism 
Jan. 11, 1918 Basal metabolism 

Feb. 4, 1918 Basal metabolism 

Feb. 5, 191 8 Basal metabolism 

Mar. i, 1918 Basal metabolism 

Mar. 6, 191 8 Basal metabolism 

Mar. 8, 191 8 Basal metabolism' 

June 7, 191 8 Basal metabolism 



35%; respiratory quotient 0.79 
'35%; respiratory quotient 0.75 
■41%; respiratory quotient 0.86 
37%; respiratory quotient 0.87 
■41%; respiratory quotient 0.82 
41%; respiratory quotient 0.81 
35%; respiratory quotient 0.79 
41%; respiratory quotient 0.74 



Removing the ascitic fluid had practically no effect on the basal metabol- 
ism. 

The albumin, casts and cells in the patient's uriñe varied moderately 
from period to period as shown by the following table in which are given 
only observations at ten day intervals, though daily observations were made. 

The usual urinary picture was really quite constant with many and varied 
casts, leukocytes and red blood cells. Though red blood cells were constan tly 
found and varied from time to time they never were numerous enough to 
give the uriñe a bloody color. The specific gravity averaged about 1 .019 but 
much higher figures were often found. 

Renal function is shown in the charts (Figs. 7, 8, 9 and 10). Ththalein 
excretion in twohour periods fluctúa ted from time to time but from admis- 
sion, August 31, 1917, to December, 1917, was usually over thirty-five per 
cent.; until April, 1918, it was usually over thirtyper cent, though occasion- 
allyfalling below thirtyper cent.; until July 15, 1918, it averaged about 
thirty per cent, though often it fell somewhat below that level; from July 15 
to August 15, 1918, it fell steadily to fourteen per cent, and then fluctuated 
around that level as long as determined. 

When first observed blood urea nitrogen was 31 mgm. (September 4, 
1917); under a high protein diet it rose to 77 mgm. on September 28, 1917; 
under a low protein diet it fell to 25 mgm. on October 24, 1917, and on Janu- l 
ary 16, 1918, reached 17.9 mgm., at about which level it remained until 
April 17, 1918 when it had risen somewhat reaching 28.6 mgm. In June, 
1918, it rose again under increased protein feeding to 41 mgm. Under pro- 
tein restriction it fell steadily reaching 10.7 mgm. on July 24, 1918. It then 
fluctuated between 12 and a little over 20 until September 18, 1918, when 
it was 14.5 mgm. From this point it steadily rose to 40, 78, 90, 118 and 122 

shortly before her death on October 9, 1918. 

1 » 1 1 1 1 ¡ 1 • ■ ■ 
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modérate drowsiness and slight twitching of the facial muscles there were 
no nervous disturbances of uremic nature; her mind remained clear until 
she died. 

Several studies of her basal metabolism were made; these were con- 
sistently below the average normal level. 



Jan. 7, 1918 Basal metabolism— 35% 
Jan. ii, 1918 Basal metabolism— 35% 

Feb. 4, 1918 Basal metabolism— 41% 

Feb. 5, 1918 Basal metabolism— 37% 

Mar. 1, 1918 Basal metabolism— 41% 

Mar. 6, 191 8 Basal metabolism— 41% 

Mar. 8, 191 8 Basal metabolism— 35% 

June 7, 1918 Basal metabolism— 41% 



respiratory quotient 0.79 
respiratory quotient 0.75 
respiratory quotient 0.86 
respiratory quotient 0.87 
respiratory quotient 0.82 
respiratory quotient 0.81 
respiratory quotient 0.79 
respiratory quotient 0.74 



Removing the ascitic fluid had practically no effect on the basal metabol- 
ism. 

The albumin, casts and cells in the patient's uriñe varied modera tely 
from períod to period as shown by the following table in which are given 
only observations at ten day intervals, though daily observations were made. 

The usual urinary picture was really quite constan t with many and varied 
casts, leukocy tes and red blood cells. Though red blood cells were constantly 
found and varied from time to time they never were numerous enough to 
give the uriñe a bloody color. The specific gravity averaged about 1 .019 bu t 
much higher figures were often found. 

Renal function is shown in the charts (Figs. 7, 8, 9 and 10). Ththalein 
excretion in two hour periods fluctuated from time to time but from admis- 
sion, August 31, 1917, to December, 1917, was usually over thirty-five per 
cent.; until April, 1918, it was usually over thirty per cent, though occasion- 
allyfalling below thirty per cent.; until July 15, 1918, it averaged about 
thirty per cent, though often it fell somewhat below that level ; from July 15 
to August 15, 1918, it fell steadily to fourteen per cent, and then fluctuated 
around that level as long as determined. 

When first observed blood urea nitrogen was 31 mgm. (September 4, 
1917); under a high protein diet it rose to 77 mgm. on September 28, 1917; 
under a low protein diet it fell to 25 mgm. on October 24, 1917, and on Janu- ' 
ary 16, 1918, reached 17.9 mgm., at about which level it remained until 
April 17, 1918 when it had risen somewhat reaching 28.6 mgm. In June, 
I918, it rose again under increased protein feeding to 41 mgm. Under pro- 
tein restriction it fell steadily reaching 10.7 mgm. on July 24, 1918. It then 
fluctuated between 12 and a little over 20 until September 18, 1918, when 
it was 14.5 mgm. From this point it steadily rose to 40, 78, 90, 1 18 and 122 
shortly before her death on October 9, 1918. 
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Blood chlorides as shown in the charts (Figs. 7, 8, 9 and 10) were always 
elevated and rose on the few occasions when salt excretion ¡n the uriñe 
increased. This happened with a diet high in protein and low in salt. 
For much of the time sodium chloride in the uriñe was very small in amount, 
averagingduring the first nine months of observation not more than 0.1 gm. 
per day and frequently was too little to be detected. Fluid output was 
consistently low, 300 to 400 c.c. on a fluid intake of 1 ,00o c.c. ; it was most 
abundant during the periods of increased protein intake. 

The charts (Figs. 7, 8, 9 and 10) show graphically these fluctuations in 
'phthalein and blood urea nitrogen in relation to amount of uriñe, nitrogen 
and sodium chloride content of the uriñe, blood chloride, fluid intake, etc. 

Blood pressure as shown in the charts remained quite constant at a 
fairly high level for a child, to increase to a very high level in the last 
month of life with a terminal drop just before death. 

The Wassermann reaction in the blood was negative. Usually there 
was a very slight leukocytosis, the counts varying between 6,300 and 13,000, 
and a secondary anemia developed as shown by the following blood counts. 









Blood Counts, Case 7 


• 






R.B.C. 


August 


3i, 


1917 


* * • • 


September 


11. 


1917 


5,856,000 


November 


1. 


1917 


3,680,000 


November 


7. 


1917 


4,100,000 


November 


15. 


1917 


4,440,000 


November 


22, 


1917 


4,632,000 


November 


30. 


1917 


3,780,000 


December 


6, 


1917 


5,024,000 


December 


13. 


1917 


3,616,000 


December 


20, 


1917 


4,656,000 


December 


27, 


1917 


4,816,000 


January 
January 


3. 


1918 


4,272,000 


10, 


1918 


4,728,000 


January 


11. 


1918 


3,416,000 


January 


17. 


1918 


3,776,000 


January 


18, 


1918 


4,712,000 


January 


24. 


1918 


3,232,000 


January 
February 


3i. 


1918 


3,588,000 


7. 


1918 


4,016,000 


February 


14. 


1918 


3,952,000 


February 


28, 


1918 


4,344,000 


March 


7. 


1918 


4,504,000 


March 


14. 


1918 


3,888,000 


March 


21, 


1918 


4,136,000 


March 


27. 


1918 


4,944,000 


April 


8, 


1918 


3,912,000 


April 


11. 


1918 


3,896,000 


April 
May 


25, 


1918 


4,784,000 


6, 


1918 


4,800,000 


May 


16, 


1918 


3,568,000 


May 


23. 


1918 


3,896,000 


June 


6, 


1918 


2,996,000 


June 


13. 


1918 


2,768,000 



Hb. 

75 Z° 

97% 
60% 

80% 

80% 

75% 
80% 

75% 
80% 

80% 

80% 

75% 
80% 

65% 
80% 

87% 
75% 
65% 
75% 
75% 
65% 
75% 
65% 
70% 

75% 
75% 
7o% 
7o% 
70% 
70% 
70% 

65% 
60% 
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R.B.C 


Hb. 


June 


20, 191 8 


2,648,000 


60% 


June 


27, 1918 


3,592,000 


Z 5 $ 
60% 


July 


ii, 1918 


3,488,000 


July 


24, 1918 


4,536,000 


Z 5 $ 

6 5# 


August 


I, 1918 


3,544,000 


August 


8, 1918 


3,208,000 


60% 

65% 


August 


15. 1918 


3,832,000 


August 


22, 1918 


3,376,000 


7 ¿% 
65% 


August 


28, 1918 


4,248,000 


September 


5, 1918 


3,976,000 


70% 


September 


12, 1918 


3,904,000 


55% 
75% 


September 


19. 1918 


4,912,000 


September 


26, 1918 


3,360^000 


October 


5, 1918 


3,072,000 


50% 



Treattnent 

Rest: In bed for much of the period of illness. There were periods during 
which the patient sat up and walked a little about the ward. 

Diet: Low protein, salt poor diet, August 31, 1917, to September 20, 1917; 
Epstein high protein, fat poor diet, September 21, 191 7, to September 30, 
1917; low protein diet, October 1, 1917, to October 12, 1917; low pro- 
tein, salt poor diet, October 13, 1917, to February 9, 1918; low protein, 
salt poor diet plus 50 grams of chocolates daily, February 10, 1918, to 
February 19, 1918; low protein, salt poor diet, February 20, 1918, to 
June 1, 1 91 8, with the daily addition of 50 grams of chocolates, February 
27 to March 3, and of 100 grams of chocolates, March 4 to March 7, 
and of 50 grams of hard candy, March 15 to March 28, and April 5 to 
April 11, and of 25 grams of hard candy and of 25 grams of sugar, April 
12 to April 18, and of 50 grams of molasses candy, May 18 to 23; Epstein 
high protein, fat poor diet, June 2, 1918, to June 19, 1918; low protein, 
salt poor diet, June 20, 1918 to June 23, 1918; standard nephritic, salt 
poor diet, June 24, 1918 to July 19, 1918; low protein, salt poor diet, 
July 20, 1918, to July 25, 1918; standard nephritic, salt poor diet, July 
26, 1918, to August 15, 1918; low protein salt poor diet, August 16, 
1918, to September 21, 1918; standard nephritic, salt poor diet, Sep- 
tember 22, 1918 to October 1, 1918; then low protein, salt poor diet. 

Fluids: Fluids were restricted in amountas follows: 1,200 ce. to September 
20, 1917; 800 c.c. from September 21, 1917, to June 1, 1918; 1,200 ce. 
June 2, 1918, to June 19, 1918; 1,000 ce June 20, 1918, to end. 

Medicinal: Vigorous catharsis was maintained for long periods with mag- 
nesium sulphate, 15 to 30 grams, castor-oil, 30 ce, or elaterin, 3 to 6 
mgm. Theophyllin (theocin), 0.2 gm. and theobromin sodium salicylate, 
0.3 gm. each were tried without diuretic response. 

The patient died October 9, 1 91 8, and autopsy showed no lesión except 
the renal one, the associated edema and modérate heart hypertrophy 
(weight 225 gms.). The kidneys (see Fig. 11) weighed65gm. and95gm. 
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respectively. Thcir surface was smooth after stripping the capsule. They 
were grayish red in color and mottled with deep red áreas from pin-point 
size to 3 to 4 mm. in diameter. The cortex averaged 6 to 7 mm. in thickness. 
The outer two-thirds was deep red, the inner one-third yellowish; the 
pyramids were red at the periphery and palé centrally. Microscopic exami- 




nation (Figs. 12 and 13) showed extensive fibrosis of the cortex with numer- 
ous sclerosed glomeruli. The other glomeruli exhibí ted all stages of intra- 
capillary and capsular proliferation. There were no perfectly normal glom- 
eruli present. Thecommonest lesión was an obliteration of the glomerular 
capillaries with hyaüne material containing numerous large nuclei and 
theref ore proba bly derived (rom proliferated endothelium. There were many 
glomeruli which were definitely replaced by fibrous tissue. A few glomeruli 
which were completely bloodless showed distention of the capillaries with 
large, mononudear, finely vacuolated cells. There were numerous poly- 
morphonuclear leukocytes in such glomeruli. There were a few glomeruli 
containing basic staining thrombi of hyatine ñbrin with, however, heavily 
engorged capillaries as well. Such glomeruli invariably showed prolifera- 
tion of the capsular epithelium. In a few instances where the afferent vessel 
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could be found it was thrombosed and filled with hyaline fibrin and surrounded 
by leukocytes. Other glomeruli showed all changes of capsular prolifera- 
tion up to complete replacement of the proliferated capsular epithelium 
with ñbrous tissue. The different portíons of tubules were difficult to iden- 
tify because of the marked atrophy and increase of fibrous tissue. The 
interstitial tissue was almost uniformly inñltrated with lymphoid and plasma 
cells. The majórity of the tubules contained hyaline casts. The arteries 
showed very extensive lesions. Many showed recent thrombi evidenced by 
the presence of a hyaline fibrin reticulum in the lumen, proliferation of the 
endothelium and invasión of the walls with polymorphonuclear leukocytes. 
There were a few arteries in the section which showed a concentric thicken- 
ing of the intima, possibly compensa tory reaction. The arteries showing 
the thrombi did not contain bacteria demonstrable with eosin-methylene 
blue stain. It,is possible that these lesions may have been secondary to the 
glomerular lesions. Changes in the pyramid included considerable fibrosis 
and the presertce pf tubules containing casts of all sorts. 

Sutnmary of Case VIL — Two weeks following mild diphtheria in a child 
of ten years puffiness of the eyes was noted ; a week later her legs were 
swollen; a week later her abdomen was swollen. This edema persisted; 
she had few other symptoms ; hematuria was never noted. Physical examina- 
tion showed extensive edema with ascites and increased blood pressure. 
The uriñe was albuminous, rich in cells and casts and decreased in amount. 
Ththalein excretion, though decreased, remained fairly good until the end; 
blood urea nitrogen was normal or moderately elevated throughout except 
on high protein feeding and just before death. Decreased salt excretion was 
striking. Much of the salt accumulated in the ascitic fluid; this fluid was 
removed by aspiration 14 times. Uremia did not develop. Treatment was 
inefiíectual and the patient died approximately sixteen months af ter the onset 
of the disease. 

A somewhat different type of patient is illustrated by the following case. 
Here instead of a quickly developing edema that persisted without much 
change we have a patient in whom edema increases and decreases and the 
disease progresses not in a steady even course as in Case VII, but in an inter- 
mittent way. 

Case VIII. — E. C. McG., a female, sixteen years of age, was admitted for 
the first time to the Peter Bent Brigham Hospital June 16, 1918, Med. No. 
8832, and remained until August 3, 1918; on September 10, 1918, she was 
readmitted and remained until September 26, 191 8; on October 2, 191 8, 
she was again admitted and remained until she died on February 22, 1919. 
Thus she was under hospital observation for the greater part of eight months. 

Past History. — She was born in Boston and has always lived here. She 
remembers no illnesses, except that possibly she had measles when she was 
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ñve years oíd, and perhaps whooping cough in early childhood. A month 
ago she had a cold of slight degree. No history was obtained of any other 
acute infections or infectious diseases. The patient says she has been very 
well, and that she has not missed a day of school for three years. 

Present Illness. — Three weeks ago she noticed that at the end of the 
day her anides were swollen. This symptom persisted and one week ago 
she noticed that her legs also were involved in the swelling. She paid no 
attention to it at first, but as it persisted she thought something must be 
wrong, and yesterday she carne to the Out Door Department to find out 
about it. This morning she noticed for the first time that her face was some- 
whatpuffy. She has had no headaches; she has not been drowsy. She has 
felt perfectly well, and has had absolutely no symptoms except her edema. 

Physical Examination. — Patient is a well developed and nourished young 
girl lying quietly in bed, and in no apparent discomfort. She is clear men- 
tally. There is pitting edema of the feet, anides, legs and thighs, of modér- 
ate degree. Abdomen — well developed and symmetrical, slightly distended. 
No pulsations, tenderness, masses, or spasms are made out. There is slight 
shifting dullness at the flanks and a definite fluid wave. No evidence of 
herniae. Physical examination otherwise was essentially normal. 

During the stay in the hospital from June 16 to August 3, 1918, her edema 
disappeared. On July 2 she had a severe frontal headache, nausea and vom- 
iting. On July 24 slight edema of the legs recurred with the patient out of 
bed. After leaving the hospital August 3 she felt well for a week but re- 
mained at home. Then she noted a return of edema of her ankles followed in 
a few days by nausea and vomiting. On reduced diet in bed she got much 
better again. On September 7 her face was swollen in the morning, she was 
nauseated and vomited. Two days later she noticed blurring of her visión. 
Her weight increased 4.4 kilos, in these ten days. She was readmitted to 
the hospital on September 10, 1918. Though visión had been blurred, 
ophthalmoscopic examination was negative except for a possible slight edema 
of the left optic nerve. The abdomen contained somewhat more fluid than 
at the previous admission and there was about the same amount of edema 
of the legs. The tonsils showed some evidence of recent inflammation. 
The second day in the hospital edema of the face was so marked that the 
patient could barely open her eyes. Gradually she improved though her 
eyes were puffy each morning. She was discharged September 26 as the 
wards were filling up with influenza patients. 

After leaving the hospital on September 26 the patient lay down most 
of the day at home. Against advice she drank very large amounts of fluid 
in the form of water, orangeade, tea and cocoa. The rest of her diet con- 
sisted of fruits, vegetables and bran, with meat very rarely. She did not 
eat salt-free bread. However, she put no extra salt on her vegetables or 
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other food. She continued to feel ti red. About October i she again began to 
feel nauseated in the morning and would vomit her breakfast. The nausea 
would wear off during the day. October 7 her head began to ache. It 
ached very severely, particularly over the frontal región. She described it 
as a feeling as if something heavy were pressing on the head. The headache 
usually became worse in the afternoon, but was present all the time. Octo- 
ber 1 1 it became extremely severe, worse than ever before. She took a cup 
of cocoa on the evening of October 11 and vomited it, and remembered 
nothing more until two days later, when she found herself in the hospital. 
For three or four days before admission her visión had been somewhat 
blurred on waking up in the morning. This cleared up during the day. 
The day before readmission the patient went into coma. On the day of 
admission, October 12, she had three generalized convulsions. 

On October 12, 191 8, the patient was admitted in coma, from which she 
could be aroused only very slightly by extreme pinching or pricking with a 
needle. Ophthalmoscopic examination now showed in the right eye an optic 
disc with edges distinctly blurred and the retina edematous. The vessels 
were tortuous. To the outer side of the disc there was a small patch of shiny 
white exúdate. There were a few pin-point hemorrhages. In the left eye the 
edges of the optic disc were completely obscured. There were many áreas of 
shiny white exúdate. The retina was edematous. The vessels were tortuous. 
There were numerous áreas of pin-point hemorrhage. Lungs — below the 
angle of the scapulae in both backs there was some dullness, more on the left 
than on the right. The breath sounds, however, carne through, though they 
were moderately diminished in character. At both bases behind there were 
rather numerous moist rales. The lungs were otherwise clear. Abdomen — 
was well developed, symmetrical. No pulsations, tenderness, masses or 
spasm. No herniae. No shifting dullness. The abdominal reflexes were 
present. Liver — was not enlarged ; edge not felt. Legs — there was modérate 
pitting edema of the legs. Heart — the heart was slightly larger than on 
previous admission, the left border being 12 cm. from the midsternal line. 
Physical examination otherwise was as at the previous admission. 

Soon after arriving at the hospital the patient had three typical uremic 
convulsions lasting a few minutes. The patient had rare lucid moments 
during her first evening in the hospital. The next morning she was feeling 
quite well. The following day she was sitting up in bed and said she was 
feeling finely. The edema decreased but did not entirely disappear. After 
a short time it began again to increase and from time to time would vary in 
amount. Occasionally there was nausea and vomiting. Early in February, 
1919, her edema became more marked, she had more gastric disturbance 
and seemed to be in generally poorer condition. On February 13 she de- 
veloped a respiratory infection with a final bronchopneumonia and she 
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grew worse as far as her renal condition and attendant symptoms were con- 
cerned until she died February 22, 1919. 

Blood pressure, blood and urinary changes during tnese periods of ob- 
servation are shown in the following tables. 



Blood Pressure, Case 8 



une 16 

une 22 

une 24 

une 27 

uly 1 

July 4 

uly 10 

uly 15 

uly 20 

uly 24 

uly 27 

_ uly 29 

August 1 
August 3 
September 10 
September 13 
September 16 
September 18 
September 24, 
September 26 
October 12 
October 21 
October 24 
October 30 
November 3 
November 13 
November 17 
November 21 
November 24 
December 1 
December 5 
December 11 
December 12 
December 21 
, anuary 
/anuary 
/anuary 
, anuary 
] anuary 
/anuary 
/anuary 
/anuary 
/anuary 
, anuary 
•ebruary 
February 
February 
February 
February 
February 13 
February 17 
February 20 
February 21 

Vol. III. 43 



6 

9 
12 

13 
16 

17 
21 

*3 
28 

29 

2 

6 

7 

9 
11 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 

9 (9 p. m.) 



Systolic 

150 
150 
146 
142 
150 

15a 
140 

145 
120 

125 
142 
130 
150 
130 
194 
178 
162 

174 
196 

188 

192 

189 
188 
186 
180 
180 
172 
172 
190 
190 
180 
212 
180 

189 
200 
198 
218 
196 
205 
184 
202 
200 
170 
204 

175 
182 

$ 

192 
198 
224 
194 
104 



Diastolic 

90 

85 
110 

90 

100 

IIO 

100 

95 
80 

80 

96 

85 
100 

90 

136 
112 
100 
140 
118 

• • • 

128 

130 
120 
164 
120 
118 

• • • 

120 
130 
138 
130 
136 
140 

130 
120 
110 
149 
126 
142 
130 
150 
140 

130 
140 
120 
120 

136 
148 

130 
149 
124 
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SUBACUTE NEPHRITIS 



Wassermann Reaction: June 19, 1918, blood serum, negative. Septem- 
ber iq, 1918, blood serum, negative. 



Blood Counts, Case 8 

W.B.C. R.B.C. 



une 

une 

une 

une 

uly 

uly 

uly 

uly 

uly 
September 
September 
September 
September 
October 
October 
October 
October 
November 
November 
November 
November 
November 
December 
December 
January 
January 
January 
February 
February 
February 



16. 


1918 


12.400 


19. 


1918 


7,400 


26, 


1918 


18.800 


27. 


1918 


12.000 


3. 


1918 


9.100 


10. 


1918 


10,300 


17. 


1918 


8.800 


21. 


1918 


9,000 


31, 


1918 


20,700 


10, 


1918 


17,800 


12. 


1918 


11.000 


16. 


1918 


11,400 


26. 


1918 


17,800 


17. 


1918 


15.200 


19, 


1918 


30,200 


22. 


1918 


11.200 


29. 


1918 


8.100 


1. 


1918 


9,600 


7. 


1918 


8,200 


17. 


1918 


6,800 


26. 


1918 


15.600 


30, 


1918 


14,200 


9. 


1918 


9,000 


19. 


1918 


11,200 


10. 


1919 


17,600 


16. 


1919 


12,400 


23. 


1919 


7,000 


13. 


1919 


7,600 


15, 


1919 


8,200 


19, 


1919 


8,400 



Hb. 
80% 



• • • ■ 



4,652.000 



80% 



4.416,000 



3,984.000 



60% 



80% 



4,096,000 



75% 



Differential: June 16, 1918, polymorphonuclears seventy-eight per cent., 
lymphocytes sixteen per cent., large mononuclears two per cent., eosino- 
phils three per cent., mast cells one per cent. Red blood corpuscles normal 
in appearance. 

September 10, 1918, polymorphonuclears sixty-five per cent., lymphocytes 
twenty-nine per cent., large mononuclears one per cent., eosinophils four per 
qent. Red blood corpuscles normal. 

October 17, 191 8, polymorphonuclears sixty-six per cent., lymphocytes 
twenty-eight per cent., large mononuclears one per cent., eosinophils four 
per cent., mast cells one per cent. Red blood corpuscles palé. 

Treatment 

Rest: In bed for four weeks from June 16, 1918. In bed September 10 to 
26, 1918. In bed for ten weeks from October 12, 1918. 

Diet: Milk, 1,000 ce. June 16 to 19. Low protein salt poor diet, June 21 
to August 3, 1918, and September 10 to 26, 1918. Soft solids as desired, 
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October 13 to 15; low protein salt poor diet, October 16 to November 6; 
standard nephritic salt poor diet, November 7 to November 21; low 
protein salt poor diet, November 22 to December 19; Epstein diet, 
December 20 to 21, 191 8; high protein salt poor diet, January 1 to 5, 
1919; low protein salt poor diet from January 6, 1919. 



Chloride of Uriñe 



Date 


Average Daily 
Vol. of Uriñe 


Average Daily 
Output of Chloride 


Average Daily 

Intake of Chloride 

(Only Approximate)* 


1918 








June W) 


987 ce. 


3.38 gms. 


1. 1 gms. for 4 days 
on milk diet. Then 


July 

August 

September 

October 

November 

December 


740 
780 

793 
840 

1,064 
1,053 


1.70 
0.67 

1-53 
1.09 

1.30 
1.02 


2 gms. 

2 

2 

2 

*•• 

2 


1919 
January 
February 


1,031 
697 


1-97 
1.26 


2 
2 



* Calculated from food tables. 
** October 12 to 15, no food, too sick. 
*** December 5 to 12 and 20 to 31, Epstein Diet with 2.5 gms. NaCl. 

Fluids: Limited to 1,000 to 1,200 c.c. for most of the time. For short 

periods reduced to 800 c.c, June 20 to August 3. 
Medicinal: Magnesium sulphate 30 gms. ; cascara 0.3 to 0.6 gm. ; castor- 

oil 30 c.c; compound jalap powder 0.6 gm.; sodium phosphate 15 gms. 

at different times for varying periods. 

Autopsy. — A limited autopsy showed the following in the lridneys: 
Each kidney weighed 175 grams and appeared large. They were very palé 
in color, rather soft and more or less suceulent in consisteney. The cortical 
surfaces were generally smooth except for a few particles carried away with 
the capsules on stripping these off. The cortex measured on the average 
about 10 mm. in depth. It was palé yellow with a grayish tinge save for 
the deeper 2 or 3 mm. which were of a brighter yellow color and sharply 
differentiated from the medulla. The radiate structure of the cortex was 
absent; upon the uniform ground of the cut surface of the cortex there 
was a very fine sanding seen only by reflected light; this was due to the 
glomeruli which could be seen as extremely small and colorless glistening 
spots standing a minute fraction of a mm. above the cut surface. The 
pyramids, normal in size, were purplish red with very marked striation 
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centering toward the ápices. On exposure to the air the purplish hue 
rapidly turned into a bright red. The vessels in the renal substance were not 
visible. The pelves were normal. The renal arteries were dissected in situ 
aíter opening of the aorta. They were approximately of equal length and 
their diameters were from 5 to 6 mm. The walls of the arteries were soft, 
though thickened especially in their initial parts where upon a length of i .5 
cm. there were large, soft, confluent, yellow patches. The remaining por- 
tions showed a typical tracheal appearance, but the folds were at equal 
intervals, two or three succeeding at short intervals of about 1 mm. and 
formed groups leaving between them about 7 or 8 mm. of approximately 
normal wall. Sections of kidney showed changes which were most marked 
in the glomeruli. These showed various changes from hyalinization and 
complete obliteration to thickening of the capsule or oblitera tion of the 
intercapsular space by fibrous tissue. The greater number of the glomeruli 
were modera tely swollen and the glomerular tufts had a lobed appearance; 
this swelling appeared to be due to proliferation of the endothelial cells. 
There was a modérate diffuse increase of fibrous tissue. The tubules in the 
medulla were much distended and filled with hyaline and granular casts. 
The vessels were not thickened or atheromatous. 

Summary of Case VIII. — A girl of sixteen years began to have swelling 
of the legs. There was no antecedent infection except a slight cold. As 
the swelling persisted she carne to the hospital. It was found that besides 
edema of the legs there was some fluid in the abdominal cavity. The edema 
disappeared to return later. Three months later her face was swollen, she 
had nausea and vomited. Her visión was blurred. Fluid was present in her 
abdomen. A month later she had three convulsions and became comatose. 
These symptóms cleared up in a few days. Four months later edema was 
very marked and she developed a terminal respiratory infection. She died 
nine months after the onset of her illness. From the beginning she had 
increased blood pressure (150 mm.) which gradually rose (224 mm.) as time 
went on. There was modérate secondary anemia. The uriñe was decreased 
in amount, rather concentrated, contained much albumin and many casts 
and white blood cells, fewer red blood cells. There was no hematuria in a 
gross way. Ththalein steadily fell from forty-five per cent, to zero. The 
blood urea nitrogenin the beginning ranged between 13 and 15 mgm., gradually 
increased to 25 to 30 mgm., and a few days before death reached 70 mgm. 
At death the kidneys were large and glomerular lesions were very prominent. 

Diagnosis 

Diagnosis in subacute nephritis is quite simple so far as determining the 
presence of nephritis is concerned and needs no discussion. Grouping in 



TREATMENT 681 

this class depends on the case being intermedíate in character between 
acute and chronic; in duration more like acute nephritis; in characteristics 
more like chronic. 

Prognosis 

Prognosis in subacute nephritis is poor. Most of these cases progress 
quite steadily downward. In many edema persists (Case VII); in others 
edema, as a result of treatment, largely disappears to return later (Case 
VIII) ; in a few, though progressing down hill, the late stages show only the 
edema of a failing circulation, an early renal edema has changed to a late 
circulatory edema, with a median period of little, if any, edema. A few 
cases of acute nephritis with marked edema, which persists for some time, 
recover eventually and these may belong to this group of subacute nephritis 
and make up a small class in which prognosis is pretty good. I know of no 
way of distinguishing these from those more numerous of the group with 
poor prognosis except by awaiting the verdict of time. 



Treatment of Subacute Nephritis 

The general principies already outlined for the treatment of acute 
nephritis apply to this group of cases. The main consideration here, how- 
ever, is the management of the edema, discussion of which was reserved 
for this section. 

Treatment of Renal Edema 

By "renal edema" is meant accumulation of fluid in the body by reason 
of faulty renal elimination. In such patients the circulation is functionally 
intact. Consequently there is no reason to expect any change in the edema 
as the result of giving digitalis unless digitalis is a diuretic in the presence 
of a normal circulation. Though this action of digitalis is claimed by some, 
I have never been able to demónstrate it in patients in whom I had pre- 
viously detected no cardiac lesión. So I can see no reason for the use of 
digitalis to treat renal edema. 

As there is an inability on the part of the kidney to excrete water, the 
obvious measure to take is to reduce fluid intake to as low a point as the 
sensations of the patient will permit. For the average patient this will mean 
a milk diet as low as 800 c.c. per day for a few days, and then for a prolonged 
period, whileon some other diet, a limitation of fluid intake to 1,000 c.c. per 
day with the injunction to take less if that can be done with reasonable com- 
fort. In proportion as it is possible to reduce fluid intake to the level of 
fluid iost by all paths, in so far will the edema decrease. 
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With the reduction of fluid intake, avenues for fluid loss should be stimu- 
lated to greater function. These are lungs, intestine, skin and kidneys. 
No desirable increase in water loss through the lungs can be brought about, 
at least not as a direct therapeutic measure. 

Catharsis. — Water loss can be greatly increased through the intestine 
by active catharsis with magnesium sulphate, jalap or elaterin, as described 
under the trcatment of uremia in acute nephritis. Of these magnesium 
sulphate is best. However, at times owing to prolonged use, patients rebel 
and a change to jalap or some other active cathartic is desirable or even 
necessary. It is worth emphasizing that persistence is the secret of success 
in reducing renal edema by catharsis. I have seen success come from per- 
sistence after weeks in which no headway seemed to be made. On the other 
hand too much persistence may needlessly weaken the patient and do harm. 
Daily watery evacúa tions, as many as the patient's condition will allow, 
is the goal to be sought. Calomel may be used as an occasional cathartic 
but, on the whole, it does not seem wise to use it for long periods on account 
of the possible irritant effect of the mercury on the kidney. This, however, 
is not marked enough to be a contraindication for the occasional or even 
quite frequent use of calomel. If some other saline cathartic than magne- 
sium sulphate is chosen it seems rational not to use one with a sodium chlo- 
ride contení as reduction of sodium chloride in the diet is to be a concomitant 
process of treatment. Artificial or natural Carlsbad salts, Hunyadi water, 
etc., are examples of cathartics containing sodium chloride. Prolonged 
catharsis, however, often is ineffectual and may do harm. If it does not 
decrease the edema it should not be continued in any active form. 

Sweating. — The skin, in a sweat bath, may rid the body of a considerable 
amount of fluid and sweat baths some ti mes are serviceable aids in the treat- 
ment of patients with edema. The electric light sweat bath, once or twice 
a day, is perhaps the best, but any form of sweat bath may be used. The 
general method of application already has been touched on under the treat- 
ment of uremia in acute nephritis, In this particular group of cases sweat- 
ing usually accomplishes but little; it should not be used if markedly 
debilitating. Removal to a warm, dry country serves to increase water 
loss by the skin and probably also by the lungs and is helpful in the treat- 
ment of the nephritic with edema. 

Diuresis. — Whenever it is possible to increase renal output, this is a 
most satisfactory method of ridding the body of fluid. Unfortunately in 
most of these cases of subacute nephritis diuretic drugs produce no diuresis. 
Still in each case it is worth while to try the various diuretic drugs, for 
sometimes one may produce a diuresis. The method is to give one in modér- 
ate dosage and note if there is any change in uriñe flow or body weight. 
Always daily uriñe output and fluid intake should be measured and charted 
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in these cases and if possible, without too much disturbance, the patient 
should be weighed daily. These are the two observations that check up 
satisfactorily our efforts toward removing the edema. When these obser- 
vations are being made, it is quite safe to try diuretics in an experimental 
way and to increase their dosage, since, when they begin to do harm, there 
will occur a decrease in uriñe flow and a rise in body weight as an indication 
to desist in this treatment. As the edema is a persisting one there is ampie 
time to test out various diuretics but, as I have already said, the results 
from them are almost always disappointing. 

Mechanical Removed of Fluid. — Abdominal and pleural accumulations of 
fluid should be removed mechanically whenever they embarrass respiration 
and circulation. Ascites may do a further harm in adding, by its pressure 
on the rather easily collapsed renal veins, chronic passive congestión to the 
other troubles under which the kidney is laboring. 

The question of draining the subcutaneous fluid by means of Southey 
tubes or incisions brings up the danger of infection and a severe, possibly 
fatal, cellulitis. Notwithstanding this danger, at times the procedure be- 
comes a necessity on account of the very great discomfort from the tensely 
stretched skin of the legs and the edema of the genitalia, that makes urina- 
tion very difficult. From slits made well down into the subcutaneous tissue 
much fluid will flow and edema of the penis and scrotum will disappear when 
the drainage cuts are even well down toward the ankles. It is really sur- 
prising how much fluid will seep out from such openings in the skin of an 
edematous patient. I quite well can believe of the possibility of a tale that 
was told me where a patient in the room below complained because one of 
these patients above over-flowed his mackintoshes and the fluid trickled 
through the ceiling. Anyhow, it is most surprising to see the flabby, emaci- 
ated legs of one of these patients following the procedure. Unfortunately, 
even with the best of nursing attention, the danger of infection is a consider- 
able one, possibly because so often eczema has developed in the skin before 
drainage is instituted. 

Diet for Edema. — The greatest possible reduction in sodium chloride in 
the diet should always be tried persistently. Sometimes there is a striking 
result from the salt poor diet though cases are rare such as Widal described, 
in which the relation between sodium chloride intake and edema is so cióse 
that decrease or increase of the sodium chloride in the diet is immediately 
followed by a Ioss or gain in weight and a corresponding change in uriñe 
flow. Unfortunately most of these cases show relatively little effect from 
the salt Iow diet, though most of them increase their edema if they are al- 
lowed a free intake of sodium chloride. 

The protein content of diet for these cases has usually been kept low. 
Epstein*'* 7 on the contrary has advised a diet rich in protein and 
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carbohydrate and poor in fat, claiming that the blood plasma has a Iow pro- 
tein and high lipoid content and this is, in large part, responsible for the 
edema. With this diet Epstein joins blood transfusions to further increase 
protein in the blood plasma. Epstein's method of treatment is (i) massive 
transfusión of healthy blood accompanied by the removal of equal quantities 
of blood from the patient, (2) administration of a high protein and fat poor 
diet as follows: 

Diet employed: 

Food valué 1,280 — 2,500 calones 

Proteins 120 — 240 grams 

Fats (unavoidable) 20 — 40 grams 

Carbohydrates 150 — 300 grams 

Articles used: 

Lean veal, lean ham, whites of eggs, oysters, gelatin, lima beans, 
lentils, split peas, green peas, mushrooms, rice, oatmeal, bananas, 
skimmed milk, coffee, tea and cocoa. 

The fluid allowed is restricted to the quantity present in the food, 
plus that which is necessary for the comfort of the individual patient, 
amounting usually to 1,200 to 1,500 ce. The amount of salt allowed is 
the quantity suflicient to make the food palatable. 

Such a diet does in some cases increase the uriñe flow and increases the 
salt and 'phthalein excretion, but in how far this is beneficial in the patients 
of this group it is hard to say, because of the increased nitrogen retention that 
takes place as shown in the charts of the patient described a few pages back. 
In that particular patient (Case VII) our impression was that the high pro- 
tein feeding on the whole did not accomplish much. So far I have failed to 
meet the case which showed such striking response as Epstein claims for 
his method of management. However, Epstein's method should be tried 
in these cases, for it can be stopped if conditions are made worse, and there 
is nothing in it quickly dangerous to this type of case. For other types of 
nephritis this high protein diet might do considerable harm; this applies 
to patients with an already existing high nitrogen retention as shown by 
considerably increased total non-protein or urea nitrogen in the blood. I am 
quite sure that I have seen uremic manifestations induced by accidental 
high protein feeding. Fortunately in most patients of this group a diet rich 
in protein becomes distasteful or induces nausea before much harm is done. 
On the other hand, the edematous nephritic with fair 'phthalein excretion 
and only modérate nitrogen retention usually enjoys the Epstein diet and as 
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no injury from it ¡s apparent, it deserves a trial, provided it is not applied to 
the case with an existing high blood urea, ¡n the hope that the particular case 
under observation belongs to the group in which Epstein has obtained such 
good results. My experience indicates that these are few, a view coincided 
¡n by Kahn* 8 . 
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Part I 
CHRONIC NEPHRITIS 

Introduction 

According to the plan of classification already outlined, it seemed 
well to group cases of chronic nephritis into cases with edema and cases 
without edema. This separates them so that a certain type case quite 
well is representative of the group, if allowance is made for a considerable 
variation from type in both directions; a reasonably satisfactory descrip- 
tion of the main features of chronic nephritis can be obtained on this basis. 
However, in applying this description to actual cases in the clinic, soon it 
will be evident that there is overlap and cases are met with which, while 
showing the main characteristics described for a case of chronic nephritis 
without edema, yet show edema and vice versa. These must be regarded as 
cases of mixed type constituting exceptions to the general grouping that is 
possible for most of the patients with chronic nephritis. One reason for 
this lies in the fact that we can no t associate definitt structural changes with 
the functional disturbances. Even the pathologist's grouping of kidneys 
has to recognize mixed forms, in which it is impossible to guess the actual 
mechanism of process that led to the final result seen at the autopsy table. 
If we knew more of the etiology of chronic nephritis and could determine the 
etiology in a considerable number of our cases, we could, perhaps, make a 
more intelligent working classification of chronic nephritis. However, after 
a very considerable critical examination of various classifications made by 
pathologists and clinicians, I have come to the conclusión that it is most 
serviceable to use a simple grouping on the basis of easily observed features 
of the case; edema is this sort of a simple criterion, and, furthermore, there 
is a very definite difference in many of the features of the case with edema 
from those in the case without edema. As this is a clinical basis of separa- 
tion into groups, it can be applied satisfactorily only in the description 
of the symptoms, physical findings, diagnosis and treatment; it cannot be 
applied satisfactorily in consideration of the etiology and pathology; these 
phases of the subject will be described first»for the two groups together under 
the heading "Chronic Nephritis," while the rest of the description will be 
subdivided into two headings, "Chronic Nephritis with Edema" and 
"Chronic Nephritis without Edema." Essential vascular hypertension and 
renal arteriesclerosis then will be described entirely separated from chronic 
nephritis. 

Vol. III. 44 689 
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Etiology of Chronic Nephritis 

In discussing the etiology of acute nephritis, there was much uncertainty 
as to the cause of the lesión in many patients. Infections and infectious 
diseases, however, cause the greater proportion of the cases of acute neph- 
ritis. In finding out the etiology of chronic nephritis the difficulties are 
far greater. For most patients, there is no active or acute period of onset; 
few cases of chronic nephritis develop as a recognized progression from an 
acute nephritis. In some patients there is a recognized acute nephritis, 
then a quiescent period of apparent normality and then the symptoms and 
signs of chronic nephritis appear, but a very striking feature of most of the 
histories of patients with chronic nephritis is the absence of anything sug- 
gestive of an antecedent attack of acute nephritis. 

In assigning a cause for acute nephritis we were helped by the frequent 
cióse relation of some infection or infectious disease to the onset of the acute 
nephritis. For chronic nephritis we do not often get such help because there 
is usually no cióse relation between onset of symptoms and infection or 
infectious disease. In fact it is usually almost impossible to determine when 
the chronic nephritis really did begin. Again, almost all individuáis by the 
time they reach adult age have had one or more of the infections or infec- 
tious diseases supposed to cause acute nephritis, so a past history of such, 
in a patient with chronic nephritis who gives no history of an acute nephritis, 
is of no help; statistically it would not be very different from the incidence 
of the same conditions in people free of nephritis. If we assume that these 
infections and infectious diseases do cause chronic nephritis, then it is even 
more difficult to explain why, in so many people, they occur without pro- 
ducing nephritis. This is not saying that infections and infectious diseases 
are not important causes of chronic nephritis; they probably are, but the 
reason for the statement lies in probable analogy to acute nephritis and in 
observations on a few cases of chronic nephritis with definite acute or abrupt 
onset following infection or infectious diseases. This is far from satisfactory 
proof and can give no basis for forming any idea of relatively what propor- 
tion of patients with chronic nephritis have the condition as a direct result 
of infection or infectious disease. 

The cases of chronic nephritis with edema much more frequently than 
the other group have an easily assigned definite onset and that in cióse re- 
lationship to infection or infectious disease. So in this group there is much 
better evidenee as to etiology and with them infection, especially infection 
of the throat and respiratory passages, seems the most frequent cause from 
a clinical viewpoint. This is in accord with the view quite generally held 
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i pathologists, that kidneys with extensive glomcrular lesions often give 
:vidence of a bacterial cause of the process. 

On the other hand, chronic nephritis without edema has no definite 
ettological relationship to infection or infectious disease in so far as evidence, 
such as we can get, goes. They may have such an oiigin but we cannot 
prove it. 

Chronic infectíons, such as tuberculosis, leprosy and syphilis, appear to 
be of very little importance as causes of chronic nephritis. Chronic poison- 
¡ng, such as from lead, unquestionably can cause chronic nephritis as shown 
by animal experimentaron and by observaron of human cases, but it seems 
inconceivable that such causes can contribute many of the very large num- 

Iber of cases of chronic nephritis that we see. 
The relationship between food and chronic nephritis is an ¡nteresting 
one about which thcre has been more speculation than observation. Too 
much food, the wrong food, detective digestión, have a!I been assigned as 
causes of chronic nephritis. Some recent experiments of Newburgh' in 
the production in animáis of renal lesions when (ed diets very h¡gh in pro- 
tein are interesting and suggestive in this connection. Moreover, ihe 
high protein feeding as a possible cause is in accord with the observation 
that high protein feeding often is harmful to the patient with a well marlced 
chronic nephritis. 

The possibility of the wrong food rather than too much of it, as a cause 
of chronic nephritis, is deserving of some considera t Ion. We recognize now 
the possibility of body disturbance from repeated or chronic anaphylaxis. 
Longcope*'* has published some suggestive experiments indicating that 
anaphylaxis may lead to chronic renal lesions; the reservation, however, 
needs to be made here, and it ¡s applicable to all experimental chronic renal 
lesions, that we do not feel sure that the procedure which was carried out 
produced the observed lesión either directly or even indirectly; the lesión 
may have been spontaneous and totally unrelated to the experiment. This 
entire question of the relation of food in an anaphylactic or other sense to 
chronic nephritis needs further investigation with trial diets and tests of 
ihe protein sensitivity of the patients. 

The possible relationship between the absorption of food producís par- 
tially metabolízed when there is disturbed digestión, the absorption of toxic 
material resulting from intestinal fermentation and putrefaction, the re- 
lation of chronic constiparon, and the possibility of the formation of toxic 
material in the metabolism of food in some part of its course between inges- 
tión and final utilization are all important considerations when the etiology 
of chronic nephritis is being discussed. Here our present knowledge justifies 
little more than speculation. Over-eating, eating ¡mproper food, imperfect 
digestión, etc., may play a considerable part in the etiology of chronic 
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nephritis; beyond that we cannot go at present. There again ¡s a field in 
which careful and prolonged observation and experimentation is needed. 

Alcohol is often assigned an important role ¡n causing chronic nephritis. 
For this there seems to be no real proof and very little, if any, acceptable 
evidence. The present widespread, almost world movement, towards pro- 
hibition of the manufacture and sale of alcoholic beverages may serve as an 
experiment to answer this question as to the relation of chronic nephritis 
to use and abuse of alcohol. Gout is often associated with chronic nephritis 
and may be a causative factor. These cases, however, malee up a very small 
proportion of the cases of chronic nephritis at most, and of the real cause of 
gout we know almost nothing. 

The entire question of the causes that lead to the production of chronic 
renal disease is intimately related to that of the causes of chronic circulatory 
disturbances. Changes in the vascular supply may often be causative in 
lesions of the kidney ; also failure in the excretory f unction of the kidney may 
lead to disturbances operative in the production of vascular lesions. We 
feel quite sure that an intímate relationship exists here, but the ultimate 
causes are extremely poorly understood. 

So you see that of the etiology of chronic nephritis we really have very 
little information. So far as the individual patient with chronic nephritis 
is concerned we can rarely do more than guess a cause. 



Pathology of Chronic Nephritis 

The kidney of chronic nephritis is usually smaller than normal; often 
it is extremely small, the weight of each kidney one-third, or less, that of 
the average normal. In a few cases the kidneys are swollen, larger than 
normal. The color is either palé gray or yellowish gray or red. The red 
color in these chronic kidneys is not as often due to hemorrhage as in acute 
nephritis but to vascularity. The vascularity results in the main from the 
atrophy of tubules Ieaving behind a relatively increased amount of vascular 
connective tissue framework containing moderately dilated vascular chan- 
nels. The surface of the kidney is smooth or granular depending on diffuse- 
ness or focality of atrophic changes. The smooth, palé kidney is more often 
found in the cases with renal edema and the granular, red kidney in the cases 
without renal edema. To this, however, exceptions are not infrequent and, 
furthermore, sometimes it is difficult to distinguish between renal and cardio- 
circulatory edema, the latter being very frequent in the late stages of nephri- 
tis without renal edema in which at autopsy the small granular, red kidney is 
usually found. When the kidney is not smooth, the capsule is difficult to 
peel off and in separating brings away bits of kidney tissue Ieaving a slightly 
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ragged instead of a smooth surface. This is due to the connective tissue 
dipping down into the kidney substance in continuity with the connective 
tissue framework of the kidney which in focal áreas has become increased 
in amount. 

The microscopic picture in these kidneys is a varied one. Glomeruli 
almost always show changes. These changes are proliferative or atrophic 
in type for the most part. Frequently in the atrophied glomerulus is seen 
evidence of a proliferation that preceded the degenerative changes that 
lead to atrophy. The connective tissue portion of the glomerulus usually 
is increased in amount and the glomerular capillary shows varying degrees 
of thickening of the wall, often with different stages of thrombosis. Often 
a large proportion of the glomeruli are but sclerosed remnants of the normal. 
Kidneys with very marked glomerular changes, quite generally scattered 
throughout the cortex, tend to be palé, fairly smooth, and during Ufe these 
patients usually have marked renal edema. This sort of kidney is generally 
spoken of as a chronic glomerular nephritis or chronic parenchymatous 
nephrítis. In it signs of previous proliferative changes in the glomeruli usual- 
ly are prominent. 

In kidneys where sclerosing or sclerosed glomeruli are scattered in groups 
with intervening groups of more normal glomeruli, the kidney generally is 
red and granular and during Ufe such patients tend to be free from extensive 
renal edema. This type ordinarily is spoken of as chronic interstitial nephri- 
tis, sometimes as chronic vascular nephritis. 

In the first group of cases tubular epithelium shows extensive dégenera- 
tion of various sorts with modérate degrees of atrophy and this change is 
rather diffusely and uniformly spread throughout the cortex. In the second 
group atrophy of tubules is much more marked ; many tubules have a low, 
apparently non-functioning epithelium or actually entirely disappear as 
recognizable tubules. These atrophied tubules are present in groups con- 
nected with the groups of atrophied, sclerosed glomeruli. Between these 
groups are normal tubules or tubules more convoluted than normal, 
often with dilated lumen, and lined by an epithelium higher and more 
columnar than the normal epithelium. There is some good evidence that 
actual proliferation has taken place in these undamaged glomeruli and 
tubules. 

With atrophy of glomeruli and tubules goes proliferation of surrounding 
connective tissue, now diffuse, now focal in distribution as the epithelial 
changes are diffuse or focal as already described. Sometimes this is a marked 
feature of the microscopic sections of the kidney. This connective tissue 
is sometimes cellular, sometimes non-cellular, depending on activity and 
duration of proliferation. It is infiltrated with varying numbers and pro- 
portions of lymphoid cells, plasma cells and leukocytes, the latter ordinarily 
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rather few in number. In kidneys with connective tdssue increase thin walled, 
simple cysts are often seen. 

In all of these kidneys arteríes of all sizes show change, often very 
marked, in part probably compensatory endarterítis but more largely 
proliferative and degenerative in character, an arteriosclerosis associated 
with the changes in the epithelial structures. 

If one stops to think of the possibility of different types of change being 
found in glomeruli, tubules, interstitial tissue and blood vessels and the 
many combinations that are possible, it becomes clear that there may be 
an almost endless varíety in the histological picture presen ted by the kidney 
of chronic nephritis. More often than otherwise it is almost impossible to 
trace the sequence of changes that have led up to the final picture and the 
difficulty of grouping, let us say, ioo kidneys from cases of chronic nephritis 
into any pathological classification is very great. 



Basal Metabolism in Chronic Nephritis 

Basal metabolism in chronic nephritis with hypertension in two cases 
studied by Peabody, Meyer and Du Bois 4 in the calorimeter was normal in 
one and slightly increased in the other. According to Aub and Du Bois 5 
often it is a little above normal in chronic nephritis without edema. In 
some of my cases it has been slightly below normal. As cases of myxedema 
have some of the appearances of nephritis and as renal function is decreased 
with thyroid deficiency, a basal metabolism determination may be of some 
possible diagnostic aid as basal metabolism is decreased in myxedema. 
However, confusión may come here from the fact that often in nephritis with 
edema basal metabolism is as much decreased as in myxedema (Case VII of 
this chapter). There is a further impottance in this possible relation to 
thyroid deficiency. Giving thyroid extract improves myxedema and when 
it does, renal function improves. Thyroid extract has been advised in 
treating chronic nephritis by Percy* and by Phipps 7 . Some observa- 
tions made in my clinic by Bowen and Boothby s , however, show that 
thyroid docs harm when given to the chronic nephritic who has not thyroid 
deficiency. It would seem that thyroid therapy in advanced nephritis was 
definí tely dangerous and thyroid should not be given unless there is a 
decreased thyroid activity. 



Acidosis in Chronic Nephritis 

Slight degrees of acidosis omir in most cases of chronic nephritis when 
renal function is dcrmised (IValuxly 9 ). This is not marked enough to 
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cause changes in the COj tensión of the blood or alveolar air or in the 
hydrogen-ion concentration of the blood but is shown by the alkali tolerance 
test of Sellards 10 . If five grams of sodium bicarbonate are given every two 
hours, in the normal person the uriñe is rendered alkaline by five or ten 
grams; in nephritis more is required as the alkali bases of the body have been 
exhausted and ingested alkali is fixed in the body to replace these before it is 
excreted in the uriñe. In nephritis the urinary acidity is increased as 
shown by Palmer 11 in numerous studies but the important thing is not the 
increased acid excretion but the acid retention as indicated by the alkali 
tolerance test and changes in CO2 tensión and hydrogen-ion concentration 
within the body. 

In advancod nephritis acid retention is often marked and evidences of 
acidosis such as air-hunger, decreased CO2 tensión of the blood (Cases X 
and XI) and alveolar air (Case X), and decreased hydrogen-ion concentration 
occur, but this is not by any means constant even with marked signs of 
uremia as shown by the tables of cases studied at the Peter Bent Brigham 
Hospital and reported by Peabody 9 . 

When marked acidosis is present sodium bicarbonate therapy will Ul- 
erease the blood CO a and the CO a contení of the alveolar air and as other- 
wise indicated neutralize the excess of acid. Symptoms of acidosis may be 
removed, e.g. f the deep air-hunger respiration changed to the usual rather 
shallow irregular respiration of advanced nephritis and the patient regain 
consciousness, but such treatment has nothing more than a temporary 
effect on symptoms and no real effect on the course of the nephritis is pro- 
duced. 

The acidosis of nephritis is a retention acidosis. Deficient renal function 
hinders normal elimination of acid produets of metabolism. No abnormal 
acids are concerned and the acids do not arise from defective metabolism as 
do the acids in the acidosis of diabetes. Acidosis more often is found in 
nephritis without edema but may occur in nephritis with edema if the end 
stages are of the uremic type. Acidosis usually runs parallel to a decrease in 
'phthalein excretion and when marked, 'phthalein is usually a mere trace. 
Acidosis in nephritis is rarely as marked as in diabetes and is not a constant 
feature of the advanced stages of nephritis in sufficient degree to cause much 
reduction in COi tensión or any change from normal in the hydrogen-ion 
concentration of the blood. 



Symptoms and Physical Findings in Chronic Nephritis with Edema 

A very good general idea of this type of nephritis can be obtained from 
the following notes on a typical case studied in my wards. 
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Case IX. — M.A.R. t female, age fifty years, was admitted as icXkms to 
the Peter Bent Brigham Hospital, Med. No. 7773. 

Admitted December 29, 1917 Discharged February 15, 1918 

Admitted March 26, 1918 Discharged September 28, 1918 

Admitted November 14, 1918 Discharged November 27, 1918 

Admitted April 9, 1919 Discharged April 18, 1919 

Admitted May 8, 1919 Discharged May 29, 1919 

AdmiUed August 25, 1919 Discharged August 31, 1919 

Her history taken on December 29, 1917, is as follows: 

Past History. — When small she had whooping cough, measles and mumps 
but none of them was severe. She had grippe twenty-one years ago. Other- 
wise she has always been healthy. 

Present IUness. — About two years ago her feet began to swell slightly in 
the evening. This would always disappear by the next morning. She also 
began to have nocturia about one time each night. The swelling of the feet 
became gradually worse up to May, 1917, and the swelling did not go down 
over night. They became so large that she could not get her shoes on. She 
would have to sit with her feet on a chair all day long to keep them from 
swelling and paining. About four months ago the swelling became much 
worse, her abdomen began to swell slightly and ten weeks ago the swelling 
became so bad that she had to go to bed. She has remained in bed ever 
since. About six days ago she felt somewhat nauseated and noticed that 
her uriñe was becoming scant so that she has not passed over a pint and a 
half of uriñe a day for the Iast six days. She has at no time had any blurríng 
of visión or headaches and has never noticed blood in her uriñe. She has 
not had nausea and vomiting, except as mentioned. She comes in for relief 
of swelling. 

Physical Examination. — Patient is a well -developed and -nourished 
woman propped up in bed. Mentally she is clear. There is a general puffi- 
ness of the lower eyelids and the whole face. Thorax — the lower part of the 
thoracic wall behind is markedly edematous and there is slight edema 
extending up as high as the spine of the scapulae behind and up to the third 
rib in front. Heart — apex impulse is felt in the fifth space 12JÍ cm. to the 
left of the midline. The left border of dullness corresponds. The ríght 
border could not be made out definitely but seems to be at the sternal 
margin. Heart sounds are regular, rather faint and in normal relation to 
one another. No murmurs are heard. No thrills felt. Vessels — radial 
pulses are equal, regular and synchronous. Vessel walls are not thickened. 
Lungs — thoracic wall over the bases of both lungs are markedly edematous 
so that the signs at the bases of the lungs cannot be made out with any 
degree of certainty. Tactile fremitus, spoken voice and breath sounds can- 
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not be heard although it cannot be definitely said that there is fluid in the 
pleural cavity. Abdomen — distended with fluid and gas. It is symmetrical. 
No pulsations, tenderness, masses or spasm. It is resonant over the upper 
part. Respiratory movements are very limited. No herniae. There is 
shifting dullness in the flanks and a definite fluid wave. Legs — from the 
hips down are markedly edematous, and pit on pressure. 

During the periods of hospital observation edema and ascites have 
always been present, varying in degree from time to time. Abdominal fluid 
frequently has required mechanical removal. The remarkable thing has 
been the relatively little variation in her condition between December 29, 
1917, and March 30, 1920, with, on the whole, improvement in the average 
condition as time has gone on, so that now (March 30, 1920) though still 
showing edema there is no demonstrable ascites and renal function is un- 
changed. Eye grounds have not shown edema, hemorrhage or exúdate. 
Repeated blood pressure observations have shown variations in pressure but 
no hypertension. Her Wassermann reaction is negative. There has been 
no anemia. At times with slight infections there has been modérate leuko- 
cytosis. The uriñe and renal function as shown in the following table has 
remained remarkably constant with a tendency for albumin to decrease in 
amount. Ththalein excretion has remained fairly good and fluctuated 
little. Blood urea nitrogen has been normal except when protein intake was 
large and then only moderately increased. 
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Chloride of Uriñe 



Date 


Average Daily 
Vol. of Uriñe 


Average Daily 
Output of Chloride 


Average Daily 

Intake of Chloride 

(Only Approximate) * 


1918 








January, ist 7 days 
January, 2nd 10 days 


809 ce. 


0.87 gms. 


2 gms. 


1,105 **♦ 


2.50 ••• 


2 


April 
May 


400 


0.20 


2 


416 


0.35 


2 


June 
July 


525 


0.65 


2** 


492 


0.19 


2 


August 


462 


0.25 


2 


September 


676 


0.04 


2 


November 


410 


0.05 


2 


1919 








April 
May 


558 


0.62 


2 


835 


1.41 


2 


August 


1,425 *" 


4.10 ••• 


2 



* Calculated from food tables. 
** June 1 to 21 Epstein Diet with 2.5 gms. NaCl. 
*** Period of polyuria and increased NaCl excretion. 



Treatment 

Treatment has been much along the lines followed in Cases VII and VIII 
described under "Subacute Nephritis. w For the greater part of the time 
diet had been a low protein salt poor one with fluids at a level of 1,200 ce. 
Higher protein feeding and the Epstein diet have been tried with no benefit. 
Various diuretic drugs have been tested with no response. Fischer's alkaline 
treatment was tried with no benefit. Catharsis was maintained from time 
to time by various means with no striking result. 

Summary of Case IX. — A woman of fifty years without any known cause 
developed edema of her feet which gradually increased in amount; at first 
it disappeared over night ; later it was constant. Af ter about twenty months 
the abdomen became swollen. Edema and ascites have persisted as the 
prominent features of the case. The uriñe has been decreased in amount 
with albumin, hyaline and rarely granular casts, leukocytes and occasionally 
rare red blood cells. There has been no hematuria. Renal function as 
measured by 'phthalein and blood urea nitrogen has been fair and has varied 
but little during two years of observation. Sodium chloride output is de- 
creased. The blood pressure is not increased. Four and a half years after 
onset the patient is in fair condition. This is a typical case of chronic neph- 
ritis with edema. 
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Edema 

The most prominent symptom and physical finding in this group is 
the edema. As in acute nephritis it usually appears first in the face as 
puffiness under the eyes although it may be noted first in the feet; with 
varying rapidity it becomes general; sometimes within one or two days 
of onset it has become very extensive; in other cases the accumulation 
is much more gradual. In many of these cases there is also extensive 
accumulation of fluid in the body cavities (ascites in Case IX). For 
some unexplained reason there is much difference between patients in this 
respect; in some, fluid in body cavities is a prominent fea ture, in others, 
with equally extensive subcutaneous edema, there is not sufficient fluid 
in the cavities to be demonstrable. There is also varíation in some cases as 
to which cavities, abdominal, pleural or pericardial, show the extensive 
fluid accumulations. Occasionally there will be encountered a case in which 
edema of subcutaneous tissues is not marked but there is much fluid in 
some body cavity (Case IX). Probably local conditions, not directly 
associated with the nephritis, determine these variations in distribution. 

The edema in most cases is general, involving body organs as well as 
body cavities and subcutaneous tissues. Edema of organs, such as edema of 
brain, or lung, or gastrointestinal tract, or kidney, as already explained 
under acute and subacute nephritis, causes certain symptoms. 

Edema in certain locations is productive of particular annoyance or 
even serious symptoms. Edema of the penis may be so extensive as to 
interfere with urination. Edema in dependen t parts may cause much dis- 
comfort from tensión or even lead to rupture of the skin with the incident 
danger of infection. Long continued edema in these regions often causes a 
chronic eczema of the skin. Edema about the eyes may prevent opening 
the eyes. Edema of the conjunctiva causes a disagreeable lachrymation or 
the swollen conjunctiva may even prevent complete closure of the eyes. 
Edema of the eyes may indirectly cause an annoying low grade conjuncti- 
vitis. Edema of the retina or of the optic nerve may decrease visión. Edema 
of the larynx may interfere with respiration. Edema of the uvula is often 
annoying, the elongated uvula causing tickling in the throat. Edema of the 
tongue and mucous membranes of the mouth may hinder deglutition and in 
decreasing taste sensation render the food unappetizing. Edema of the 
tissues of the neck may becomé great enough to cause dyspnea. Edema of 
the brain may lead to the symptoms attributable to increased intra-cranial 
pressure and even lead to the erroneous diagnosis of cerebral tumor. Edema 
of the lungs may cause a profuse watery sputum with dyspnea and occasion- 
ally literally drown the patient. Edema of the gastrointestinal tract 
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causes digestive disturbances, hinders perístalsis and sometímes causes 
symptoms suggestive of an abdominal lesión suitable for surgical treatment 
by opera ti on. Fluid in the pleura, pericardium or abdomen causes the train 
of symptoms due to fluid in these places of other orígin. 

Edema gives to the patient a very characteristic appearance. He is 
palé and pasty; skin folds that give facial expression are lacking; his eyes 
water; he is truly a sad picture. His skin is tense, often shiny in appear- 
ance where most swollen ; in places it may be in folds. Sometímes the skin 
bursts and exudes a thin serous fluid. In the very loóse areolar tissues such 
as those beneath the eyes and about the penis and vulva, there may be a 
curious, gelatinous, semi-translucent appearance. In the most swollen 
partí there is no evidence of vascularity of the skin and even on incisión 
there is almost no bleeding. 

Edema increases the body weight and often entirely obscures a serious 
loss of body fat and flesh that has gone on undetected under the cloak of 
the edema. If the edema disappears under therapeusis or as the result of 
mechanical removal, sometímes the revelation of an extreme emaciation 
comes as a startling surprise. Prior to or along with the development of the 
edema there are usually malaise, loss of strength, loss of appetite or even 
nausea, slight headache, loss of weight. Such indefinite symptoms may pre- 
cede the edema for some time. Very frequently it is difficult from the pa- 
tient's history to assign the time of onset of the disease. (For a discussion 
of the causes and other features of edema see "Acute Nephritis," Chap. X 
of this Vol.) 

Blood Pressure 

Blood pressure in chronic nephritis with edema is almost always increased 
but in many cases the increase is modérate, up to 160 mm. of mercury 
until the late stages of the disease. There are exceptions, however, to this 
and in some patients the blood pressure is very high, while in others it is 
normal (Case IX). Arteries as a rule show no physical signs of change; de- 
monstrable arteriosclerosis is exceptional in these cases. The heart shows 
no disturbance until the later stages of those cases whose blood pressure is 
high, when it develops hypertrophy, and later a progressing failure of func- 
tion occurs. Of course, both arterial and cardiac disturbances maf be coin- 
cident lesions; rarely they are present in these patients. 

In the earlier stages of chronic nephritis with edema pallor is marked 
but anemia is apparent rather than real. Later on there is a decreased 
hemoglobin and red cell count. Hydremia may play some part in the anemia. 



Vol. III. 45 



706 CHRONIC NEPHRITIS 



Digestive Disturbances 

Digestive disturbances are common in all forms of nephritis; they seem 
more marked in the edematous nephritic than in the others. This is the 
reason for attributing them in part at least to edema of the wall of the stom- 
ach and intestine. The symptoms are poor appetite, nausea, feeling of 
distention and constipation. 

Uriñe in Chronic Nephritis with Edema 

The uriñe is decreased in amount and poor in sodium chloride; in other 
words there is water and salt reten tion. Both are found in the body fluids 
in increased amount as would be expected. A fixation of sodium chloride 
in the body cells has been claimed; this is difficult of proof or disproof. 
Speciñc gravity of the uriñe is normal or above normal. The uriñe contains 
a large amount of albumin and many casts of all varíeties. Red blood cells 
and leukocytes are numerous; in some patients leukocytes are very abun- 
dant. Gross hematuria is not very common. 

Functáon tests, except for water and salt reten tion, show much less 
change than might be expected from the appearance of the patient (Case 
IX). Phenolsulphonephthalein exoretion is decreased but often a fairly 
good exoretion is long maintained. Toward the end of the disease excretion 
becomes very low. Increase in the non-protein nitrogenous bodies of the 
blood is absent in the earlier stages, modérate throughout the general 
course of the disease (Case IX), marked at the end. There are exceptions 
to be met with from the statements both as to 'phthalein excretion and blood 
nitrogen. Very interesting are those cases in which there is marked dis- 
turbance of function as to one and little change as to the other. We are 
dealing here with a kidney which, while exoreting water and sodium chloride 
poorly, may excrete dye stuffs and nitrogenous bodies well, or only the dye 
stuff or the nitrogenous bodies well or all four substances, water, sodium 
chloride, dye stuffs and nitrogenous bodies may be excreted poorly and why 
these differences occur in individual cases we do not know. 

The two hour renal test as described in Vol. I, Chap. XVI, for this 
group of cases shows a tendency to fixation of the curves for water and 
sodium chloride excretion often with relatively little change in the nitrogen 
curve. The specific gravity curve is at a rather high level, the sodium 
chloride curve at a low one. There is no marked nocturnal polyuria but in 
proportion to day excretion a relativo increase occurs. The two hour 
test is only satisfactory in those cases with a fairly large twenty-four hour 
amount of uriñe. 
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According to Epstein and others 12 ' 1 * the albumin in the blood plasma is 
decreased and the globulin relatively increased in nephritis with edema. 
This should be studied in more cases than so far has been done. In a recent 
paper Kahn 14 fails to find this change. Some recent observations on the 
blood plasma and serum with the refractometer indícate that with this 
instrument there is a means of detecting variations not otherwise detect- 
able. Further application of this instrument and of other ways of measuring 
physical changes in blood plasma are desirable and may throw light on the 
little understood relation between the renal lesión and edema in this group 
of cases and be suggestive of means of improving methods of treating these 
patients. 

Sodium Chloride in the Blood and Uriñe 

Sodium chloride metabolism is of much importance in nephritis, par- 
ticularly in those cases in which edema occurs. The mechanism of absorp- 
tion, circulation, storage, utilization and excretion of sodium chloride is 
complex. Some phases of the subject already have been touched upon in 
several places in the preceding pages. Sodium chloride is a threshold body. 
According to Cushny, threshold bodies are substances useful to the body, 
whose excretion is determined in part at least by the needs of the body. 
There is an optimum of sodium chloride for the body fluids and this is 
maintained by reabsorption from the tubules of sufficient excreted NaCl to 
maintain this optimum. This reabsorption then becomes a factor in de- 
termining the amount of NaCl in the uriñe. The other factor is the amount 
of NaCl in the blood circulated to the glomerulus for ñltration. Of course 
the amount of blood passing through the glomerulus in a unit of time, too, 
is an important factor. Finally the amount of NaCl stored or utilized in 
the body tissues and present in body fluids is an additional factor. As given 
by Cushny (see Chap.X of this Vol.) to form 1 liter of uriñe con- . 
taining 6 grams of chloride, 62 liters of fluid containing 248 grams of chloride 
must be filtered through the glomerulus and of this, 61 liters of fluid and 
242 grams of chloride need to be reabsorbed in the tubules. With these 
things in mind it is at once obvious that sodium chloride metabolism is 
complex and its disturbances in nephritis difficult of determination and 
explanation. We are, at present, in a position todetermine only the chloride 
of the blood at intervals and the total excretion in the uriñe. 

In nephritis with edema as shown by the figures given in the tables for 
each of the cases (Cases I to XI, of which Cases VII, VIII and IX had 
marked edema) blood or plasma chloride very generally is increased in 
amount over the other cases of nephritis. This, however, is not a constant 
finding, there being much variation in each case whether edematous or not, 
and in all of the patients the range of variation in the figures is not great 
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and often individual observations show as high figures for non-edematous 
as for edematous cases. 

When we come to the amount of sodium chloride in the uriñe there is a 
marked reduction when there is edema. This is strikingly shown in the 
figures already given in Case VII and very strikingly ¡Ilustra ted in this 
Case in the table giving the amount of sodium chloride excreted in the 
uriñe and stored in the ascitic fluid in contrast to NaCl intake. In Case 
VIII there was a small amount of sodium chloride in the uriñe except in 
one-half of June which was very early in the disease, but as the patient 
was on a low salt diet for most of the time, approximately 2 grams intake 
per day, the difference between intake and output is not very striking; 
in Case IX there was definitely less NaCl in the uriñe and more evident 
deficiency in excretion as compared with intake except in two periods when 
with a polyuria there was a considerable excess of NaCl excreted. There 
would then seem to be a relation between blood chloride and uriñe chloride 
and edema but, as already pointed out, with decreased renal excretion 
NaCl may be increased in the blood and decreased in the uriñe without 
edema existing and we cannot consider that finding an increased blood 
chloride or a decreased amount in the uriñe is necessarily indicative of or 
explaining edema. 

Uremia 

Uremia is much more infrequent in this group of cases than in those 
without edema. It is usually late in appearance. When it occurs it re- 
sembles the uremia of the other types of nephritis. Headache, drowsiness, 
nausea, which in other types of nephritis are uremic in origin, in this group 
may be due to cerebral edema and may be relieved, temporarily, at least, 
by lumbar puncture. 

Eyes 

Exúdate and hemorrhage into the retina are much more infrequent in 
this group than in chronic nephritis without edema. Exúdate, however, is 
observed sometimes, while hemorrhage is very rare. Edema of the optic 
disc without other changes in the retina is rather more often seen in this 
group than in the others. 

Basal Metabolism and Acidosis 

Basal metabolism is very little disturbed in most cases of chronic nephri- 
tis. Often it is decreased in chronic nephritis with edema as well as in 
subacute nephritis. This group shows very little evidence of acidosis as 
measured by CO* in the blood or alveolar air or by the hydrogen-ion con- 
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centration of the blood, except sometimes as a terminal event when it may 
be fairly marked. The test by giving sufficient sodium bicarbonate to 
render the uriñe alkaline is inexpedient for this group owing to its tendency 
to increase the edema. (For further discussion of basal metabolism and 
acidosis in chronic nephritis see page 694.) 



Diagnosis of Chronic Nephritis with Edema 

Diagnosis of chronic nephritis with edema offers very little difficulty 
except from cardiac cases with edema. Here the therapeutic test of response 
to digitalis with disappearance of edema and change in the uriñe picture to 
one approximating normal is of valué. In these cases the test of function 
response to a diuretic is very helpful in making the distinction. One or more 
small doses of theophyllin (theocin) or theobromin sodium salicylate 
(diuretin) produce little or no diuresis when nephritis is an important 
causative factor in the edema, while contraríwise a prompt diuresis shows a 
kidney functionally pretty intact and places the blame for the edema on the 
cardio-circulatory apparatus. This test and that of the therapeutic use of 
digitalis are particularly helpful in those patients who are waterlogged, 
whose heart is only moderately enlarged and who have no murmurs signiñ- 
cant of badly damaged valves. I have seen such cases, with relatively few 
signs of cardio-circulatory disease, to my surprise promptly respond to 
cardiac therapeusis and eventually run the course of a cardiac, not a renal 
case. The other tests of renal function help very little in diagnosis though 
they may show marked differences between the periods preceding and fol- 
lowing cardiac therapeusis; this is particularly true of the phenolsulphone- 
phthalein and two hour renal test; blood, urea nitrogen, in the particular 
types of cases in which confusión is likely, is not very far from normal 
anyway and so shows little change. 

Prognosis in Chronic Nephritis with Edema 

Prognosis in chronic nephritis with edema is bad. Many cases run their 
course within three years and but few survive as long as five years. It is 
doubtful if any recover. Some reported cases of recovery suggest that the 
edema in them was of other nature than renal, such as the edema of a food 
deficiency, for example, or that they were really cases of acute nephritis of 
rather unusual duration of edema. In the early and median period of these 
cases renal function tests are very deceptive in indicating a better prognosis 
as compared with similar results in patients with chronic nephritis without 
edema than is actually justiñed. With these patients, general appearance 
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and urinary ñndings are of far more use as a basis of prognosis than are tests 
of function. If we recognize that in this group results of tests oí function 
usually are relatively good in proportion to the patient's actual condition, 
repeated tests, as they show stationary or falling function, are helpful as 
indicating rate of progression in the disease and form a basis for a rough 
estímate of probable duration of life. The ability of the kidney to excrete 
sodium chloride, particularly its variation in relation to reduction in sodium 
chloride and fluid intake, gives us an indication of the probable temporary 
results of efforts to treat the edema. 



Treatment of Chronic Nephritis with Edema 

The treatment of the edema is the same as described for subacute 
nephritis. The treatment of the other features of the condition is that 
outlined for the treatment of chronic nephritis without edema and the 
reader is referred to that section of this chapter for it. 

The anemia may be an important feature in many of these cases. When 
present it should receive treatment with iron, either Blaud's pills (pilulae 
ferri carbonatis of the U.S. Pharmacopeia) 1 1. i. d., or such a combination as 
Basham's mixture (liquor ferri et ammonia acetatis of the U. S. Pharma- 
copeia) 15 to 20 ce. t. i. d. It is well to remember that too much iron fre- 
quently is given; there is no occasion for large doses. Again, the possibility 
of a too limited diet contributing to the anemia should be kept in mind and 
guarded against. 

Symptoms and Physical Findings in Chronic Nephritis without Edema 

In contrast to chronic nephritis with edema, this group has no dominat- 
ing symptom. The most frequently observed abnormal physical ñnding is 
high blood pressure. The variety of symptoms encountered is large and it is 
difficult, with regard to many of them, to determine whether or not they are 
the result of the renal lesión, characteristics of a certain type of individual 
prone to this type of nephritis, or the result of some coincident or compli- 
cating disturbance. Often there are no symptoms at all, the evidence of 
renal lesión being gained by examination of the patient, instigated by the 
discovery of high blood pressure or albuminuria in some routine physical 
examination such as that incident to application for some form of life insur- 
anee, or the ophthalmologist discovers changes in the retina suggestive of 
nephritis as a cause. What is very important to remember is that symptoms 
may be very slight and not suggestive of nephritis in some patients. even 
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when renal function already is markedly defective. On this account not 
infrequently chronic nephritis is not recognized until some serious result 
occurs such as an attack of severe, sometimes fatal, uremia. 

Some of the more ¡mportant features of chronic nephritis without 
edema are well illustrated by the following cases from my service at the 
Peter Bent Brigham Hospital. The first of these, Case X, illustrates the 
type in which very low renal function persisted for a long time; in other 
words, a case, in which after extensive renal lesión had developed, progress 
was very slow for a long time. The second, Case XI, illustrates the type 
with a much more steadily progressing lesión to a relatively early fatal 
outcome. 

Case X. — N. M. C, female, age twenty-three, was admitted to the 
Peter Bent Brigham Hospital, Med. No. 2833, on May 22, 1915, and dis- 
charged July 5, 1915. She was readmitted on November 2, 1916, and 
discharged November 11, 19 16. She was in the hospital a third time from 
April 8, 1918, to July 2, 1918; a fourth time from November 30, 1918, to 
December 12, 1918, on which date she died. 

On May 22, 1915, the following record of her was made: 

Past History. — Infections — a gland in the right side of the neck was 
opened at seven years, no others since. She had whooping cough at eight, 
scarlet fever at nine, and measles at ten years. All these were slight attacks 
and without sequelae. She had anemia for two winters, was three months 
in bed, five years ago, and one month, four years ago. She feels better 
now than then, but less well than previous to that illness. 

Present Illness. — About four years ago, without assignable cause, 6he 
was bothered after she had got up (never waked up by them) by headaches 
in her forehead or the top of the head and (only twice) in the back of the 
head. They have occasionally been on one side, or the other, but generally 
on both sides. Frequency was once a fortnight until about ten months ago, 
then every week, generally on Saturday mornings. Beginning three months 
ago, they carne three or four times a week, and for a month nearly every day. 
Later in the morning they become worse and remain the same until about 
6 p. m. or even till midnight. For the last two weeks they have come on later 
in the morning, toward noon. They are not affected for better or worse by 
reading, exercise, leaning forward, eating, catamenia, or anything else. 
The onset is gradual, so that before about half of the attacks she can predict 
them the preceding evening by a heavy feeling in her head. The severity 
has been modérate generally; i.e. f enough to make even a short walk 
seem too much, and sitting around the house exercise enough. Perhaps one 
in six was so severe that it kept her in bed, prostrated by the attendant 
vomiting which lasted all day and continued even with bland fluids. She is 
not troubled by nausea except for about a minute just before the vomiting. 
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Her bowels are apt to be loóse at these times. She had one dizzy spell this 
winter on getting up quickly out of bed, but she did not fall. She has had 
no other spells before or since. She has had no eye symptoms during at> 
tacks but she has had blurring of one or the other eye at unexpected times 
for five or six years. 

Physical Exatnination. — A fairly well developed and slender girl who 
looks more like nineteen than her given age of twenty-three years. She 
appears healthy though not robust, is perfectly comfortable and answers 
alertly. Eyes — the pupils are large, circular, equal and do not contract 
readily for near visión (though she has had no medicine locally or generally) 
but do contract to light. Ophthalmoscopic Exatnination — media clear. 
Fundi of good color throughout. The discs are normally well outlined. 
Lamina cribrosa and physiological cupping seen. No áreas of exudation 
or hemorrhage made out. No new tissue seen. The veins and arteries 
are normal in every respect. Negative fundi. Heart — the apex is just 
felt in the fifth space and percussed there 10^ cm. from the midsternum. 
The upper border is at the third rib. The right border and supracardiac 
dullness do not extend beyond the sternal edge. No thrills are felt. At 
the apex, the first sound is regular, rate 90, of good quality and the second 
sound is heard. At the base, the pulmonic second is greater than the aortic 
second. No murmurs are heard. Vessels — the pulses are equal, synchro- 
nous, of good volume and tensión. The walls are not sclerosed. Blood 
Pressure — systolic 165 mm., diastolic 120 mm. 

During this stay in the hospital there was no essential change in her 
condition. The patient felt very well on leaving the hospital in July, 1915, 
went on a vacation and did not work, but in a few months she began to be 
troubled with headaches again. At first they were present when she awoke 
in the morning and she had one such headache a week. Later they often 
carne on during the day. The frequency increased and in April, 1916, 
she was having three to four a week; the week beginning October 18 three 
headaches, but the next week only one. These headaches usually become 
better about 7 p. m. but occasionally she falls asleep without relief. She 
never vomits. Of late she has been unable to eat the restricted diet laid out 
for her when she left the hospital in July, 191 5. 

On readmission November 2, 1916, she had a worried expression. Her 
skin was palé and of a lemon yellow color. Her lips were a little cyanotic. 
The heart seemed a little larger, the percussion outlines being 11 cm. to the 
left and 3cm. to the right of the midsternal line. Otherwise physical ex- 
amination was as before. The eye grounds were unchanged. No essential 
change took place in her while in the hospital this time. On returning home 
her condition was much as it had been before, though she was able to work 
most of the time. 
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On Friday, April 5, 1918, she awoke quite early in the morning with a 
se veré frontal headache. She took some aspirin, but this did not relieve her. 
She went to work, but had to return home at 1 :3o p. m. because the head- 
ache was getting worse and she had much blurring of her visión. She had no 
pains, but felt sick all over. The headache persisted until 4 p. m. on April 8. 
The previous morning she noticed a swelling of her neck, especially below 
the left jaw. A few minutes later her right mandibular región was similarly 
affected. The swelling extended the full length of her jaw and up onto the 
cheeks for several centimeters. On April 8 her mastoid regions and upper 
two-thirds of the sternum were also swollen. These áreas were not red, but 
were slightly tender to touch, though they did not ache or cause pain 
except when touched. She vomited once at 1 1 a. m. Monday. She entered 
the Peter Bent Brigham Hospital on Monday morning, April 8, 1918. 

Physical Examination now (April, 1918) shows a patient fairly well 
developed and nourished, who lies on her back using two pillows. She is 
conscious and rational. Face — large swelling in the left mandibular región, 
more marked below the jaw, but extending several centimeters onto the 
cheeks, and from symphysis to angle of jaw. There is a similar swelling on 
the right side, but it is not very marked. Both mastoid regions are swollen. 
These swollen áreas are not red, do not ache, and are painful only when 
touched. This condition is one of a slightly pitting edema. Ophthal- 
moscopic Examination — vessels seem more tortuous then normal. Both 
discs are very indistinct. One or two small recent hemorrhages are seen 
in each eye. No exúdate present. Heart — apex impulse is felt in the fourth 
and fifth spaces, in nipple line, while lying down. The left border is 11.5 
cm. and the right border is 3 cm. from the midsternal line. The base is at 
the third rib. Palpation reveáis no thrills. A systolic murmur is heard 
all over the precordia, but best at the apex. The pulmonic second sound 
is greater than the aortic second. Vessels — radial pulses are equal and rapid ; 
rate 110. The vessel walls are not remarkable. Physical examination 
otherwise as before. There is no edema of the legs and no edema of the 
sacral región or back. 

April i8 t iqi8: The breath is markedly urinous. The patient seems 
definitely worse than at entrance at which time her renal function was 
extremely poor. 

April 23, 1918 : Four days ago the patient's blood COs was found to be 
16 mm. With this she became quite drowsy, refused nourishment, and vom- 
ited several times. Also a few muscle twitchings were noticed and her blood 
urea nitrogen had gone up to 155 mgms. per 100 c.c. of blood. Preparation 
was at once made for the removal of blood from her vein, but before this 
could be done the patient had a typical uremic convulsión. However, 
blood was removed and the red cells washed several times in salt solution and 
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reintroduced. A few hours later the patient was given 200 c.c. of a five 
per cent, solution of sodium bicarbonate intravenously. Following this she 
had a second convulsión, swallowed her tongue and almost stopped breath- 
ing. She remained comatose until three days ago when she became better 
and was able to recognize her mother and talk. However, she was somewhat 
confused untíl yesterday when she became quite clear and a marked im- 
provement was noted in her general condition. The patient has had no 
convulsions for the past three days. 

May 2, iqi8: Patient has been very comfortable for the last week. 
There have been no convulsions and the patient has slept fairly well at night. 
The blood urea nitrogen has fallen somewhat, being now 140 mgms. in 
100 c.c. Breath is not urinous. 

May 11, iqi8: The 'phthalein excretion is still only a trace, but the 
blood urea nitrogen has now dropped to 109.5 mgms. The urinary picture 
shows no particular change. There has been no twitching recently and 
the patient on the whole is very comfortable. 

May 16 , iqi8: The alveolar CO2 on May 13 was 32.5 mm. The uriñe 
contains a slight trace of albumin, a few granular casts and white blood 
cells. No red blood cells found. The 'phthalein remains only a trace. 
The blood urea nitrogen has dropped to 101.1 mgms. The hemoglobin 
dropped from eighty per cent, on admission to sixty per cent, today. There 
has been some twitching during the last few days but in general the patient 
has been very comfortable and is looking very much better than a month 
ago. 

May iq, iqi8: Yesterday the patient received a transfusión of 850 c.c. of 
red blood cells from deñbrinated blood. Following this the tempera ture rose 
to 102 o and the pulse to 120, but there was no real chill and the patient is 
feeling all right today. 

May 23, iqi8: Following the transfusión there was no change in the 
hemoglobin but the red blood cells increased from 2,624,000 per c. mm. to 
3,928,000. The patient continúes to look much improved by the transfusión. 
The 'phthalein excretion today was five per cent. 

May 26, iqi8: The patient is looking very much better and is feeling 
very well except for occasional headache. The blood urea nitrogen is now 
down to 87.8 mgms. in 100 c.c. The uriñe contains a small trace of albumin, 
but there is no blood, pus, or casts. 

May 2Q, iqi8: For the last two or three days the patient has been 
troubled with diplopia. This at first was for utterly distant objects, but 
today she is seeing both distant and near objects double. Ophthalmoscopic 
examination shows some blurring of the optic discs. The patient has had 
some headache during the last f^w days, but no very se veré ones. Her blood 
pressure has recently been increasing somewhat, slowly but steadily. 
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June i, 1 918: The patient has had fairly severe headaches duríng the 
last few days and is still troubled with diplopia. Ththalein excretíon 
yesterday was two per cent, and blood urea nitrogen has gone up in the 
last week from 87.8 mgms. to 90.1 mgms. The blood pressure has been 
slowly rísing also. 

June 4, iqi8: The patient continúes to have diplopia although the head- 
ache which has been troublesome for the last few days has improved con- 
siderably. She is able to move her eye up and down and to the left without 
seeing double, but objects begin to blur when they near the midline; to the 
right cf the midline they are seen double and increasingly farapart. The ríght 
external rectus muscle is apparently the only one seriously affected. 

June ¡i 1 9 18: The patient shows left internal strabismus which probably 
explains the diplopia of the last few days. 

June 10, 1918: The patient's internal strabismus is very much improved. 
She sees double now only very occasionally, when looking toward the side. 
General appearance is also much improved. She seems to be doing very well. 

June 24, 1918: The patient is now being allowed up for a short time 
each day with no bad effects and her time up will be increased every day. 

June 29, 1918: The patient is now up and is walking. The blood 
urea nitrogen was done on June 26 and is reported as 64.8 mgms. in 
100 ce. This is a drop of 11 mgms. since June 11. The 'phthalein test 
done yesterday showed a very slight trace of excretion at the end of two 
hours. The urinary picture shows no change. The patient is looking 
much better than she has ever before and is feeling perfectly well. 

% July 2 % 1918: There has been no change in the patient's condition since 
the last note. She has been given a low protein salt poor diet slip and advised 
to adhere rigidly to this diet. She went home today. 

After leaving the hospital on July 2 she spent one month at home 
resting most of the time. The two following months she was at a seaside 
resort. While away she had three very severe headaches, associated with 
vomiting attacks, beside her regular headache about once a week of modérate 
severity. There has been no nausea excepting on the occasions of vomiting. 
For the last month she has been at home, has been resting in bed at least 
half of the day, and has been on a moderately restricted diet, although 
the 8trict low protein diet is very disagreeable to her. She has increased the 
allowance of vegetables considerably. During the time since she left the 
hospital she has had two severe colds at which times her eyes swelled con- 
siderably. There has been no other edema. The bowels have been regular 
without cathartics. Dyspnea on exertion is somewhat more marked than 
it was at the last entry. She particularly notices this on climbing the hill 
which is near her home. She has noticed within the past few months con- 
siderable twitching of the eyelids, but twitching elsewhere in her body has 
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not disturbed her. There have also been scotomata before her left eye. 
There has been little of the blurring of visión or diplopia complained of 
on previous entry. The blood urea nitrogen which was in the vicinity of 
6o mgms. on discharge was. found to have risen to over 90 mgms. while she 
was being followed in the Out Door Department renal clinic. The 'phthalein 
excretion has been practically zero. The blood pressure has also risen to 
the vicinity of 200 mm. systolic. On this account she was sent in for further 
observation. 

Physical Examination, Novetnber 30, igi8 % shows a fairly well developed, 
but poorly nourished young woman lying quietly on her back complainingof 
a severe headache. She ¡s conscious and rational. Face — there is the 
appearance of edema under the eyes. No pitting is made out. None of the 
edema mentioned before at the previous examinations of the face. Skin — 
very palé and pasty. Over the chest there are dilated veins, quite marked. 
Heart — apex impulse not felt. The left border of dullness is 1 1 cm. from the 
midline in the third space. The right border is 3 cm. and at the right sternai 
margin. The top of the heart is the base of the third rib. No thrills are felt. 
In the second interspace the second sounds are snapping in quality. There 
is a moderately loud blowing systolic murmur heard all over the precordium, 
but best at the apex. Vessels — radial pulses are equal, regular, and syn- 
chronous. The vessel walls are just barely felt. Blood Pressure — systolic 
210 mm., diastolic 130 mm. Extremities — artns and legs show occasional 
twitching motions, but not enough to attract the patient's attention. There 
is modérate evidence of wasting. No tremor. There are two ecchymotic 
áreas the size of a quarter, one on the thigh on the left, external surface, 
and one on the internal surface of the left ankle, said to be bruises. No 
edema. 

Decemoer 10, iqi8: The patient's condition is distinctly worse now than 
at previous note. Edema of the sides of the neck and cheeks began three 
days ago, and has progressed rapidly, and in this respect the condition is 
similar to that which occurred last April. It has been necessary to use 
sedatives and hypnotics quite freely to keep her from twitching. There is 
quite marked edema of the pharynx so that dyspnea this morning is very 
troublesome. There is also edema in the posterior pharynx, pillars being 
like jelly. It seemed for a time this morning as though intubation would 
be necessary, but she breathed easier tonight. Ophthalmoscopic Examina- 
tion — media are clear. The disc margins are blurred, more marked on the 
right. The vessels are somewhat tortuous. There are yellowish áreas in 
both retinae suggestive of an oíd process. A single flame-shaped hemorrhage 
is seen on the right ; none on the left. No exúdate made out. 

December 12, 1918: The pulse has been steadily rising in the last few 
days. The condition grew definitely worse yesterday. Her lungs filled 
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up with bubbling coarse rales which could be heard at a distance. She 
had occasional slight twitching of the hands but no generalized convulsión, 
. however. She died a respíratory death at 10 p. m. 

Autopsy: Diagnoses — Chronic nephritis (extreme degree of small granu- 
lar kidney probably vascular nephritis), cardiac hypertrophy, broncho- 
pneumonia — left, acute myocarditis, fibrinous pleuritis, early acute vege- 
tative endocarditis, arteriosclerosis, lobar pneumonía — right, early splenic 
tumor, simple cyst of the ovary. Kidneys — remarkable for their small size 
and granular appearance. They were removed together with the aorta and 
retroperitoneal tissue. The estimated weight of both kidneys is between 
60 and 65 gms. They are approximately equal in size; the left measures 
7 cm. long x 2}4 cm. wide x 2 cm. The corresponding measurements of 
the right are 7x4x2 cm. Both are similar in appearance, palé and granu- 
lar. The capsules strip easily leaving uniformly granular surfaces in which 
the appearance is due to minute nodules 1 to 2 mm. in diameter sharply out- 
lined,palereddish yellowin color with intervening retracted deeper red tissue. 
Onsection the cortices are extremely thin, averaging about 2 mm. inwidth, 
palé, reddish yellow in color with innumerable fine, opaque, yellowish, radial 
lines. The pyramids are small and light red in color. The consistency is 
fibrous. The arteries are prominent but are not calcified or rigid. In the 
upper pole of the left kidney, involving the cortex and half of one pyramid, 
is a cyst i cm. in diameter with a smooth lining and containing turbid 
liquid and many soft, pasty but smoothly rounded particles y£ to 1 mm. in 
diameter. Both renal arteries are thin walled and free from any lesión and 
of apparently normal caliber. The aortic orífices are remarkably diminished 
in size, surrounded as they are by elevated, opaque, atheromatous patches. 
The orífice of the right renal artery is puckered but readily admits a probé 
having a diameter of 2 mm. The inferior renal artery to the left kidney 
will not admit a probé of this size but does admit freely a probé of 1 mm. 
dimensión. The superior renal artery has an orifice of the size equal to 
the right renal artery. Kidney sections show markedly sclerosed glomeruli 
and blood vessels with great increase of interstitial connective tissue and 
atrophy of tubules. The sclerosed áreas are altemating with those con- 
sisting of distended tubules with little if any increase of connective tissue. 
The very striking picture of the sections is a great scarcity of glomeruli 
and the different pathology they present. As a whole, glomeruli may be 
described as showing hyaline change in their capillary wall, which varíes 
fróm a very slight degree just perceptible to one so pronounced that they 
appear merely as a hyaline mass with a few nuclei in it. Of those glomeruli, 
looking like a hyaline mass, the connecting tubules usually exhibit the most 
extreme grade of atrophy, their lumina being almost or wholly obliterated. 
In those in which the change is not so far advanced, there is present in the 
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tuft a varying number of endothelial cells finely vacuolated and their sub- 
tending tubules are also less atrophied. Not infrequently, the tuft has be- 
come converted into a compact mass and covered with a layer of epithelium. 
A few glomeruli look normal to all appearances. The change in blood vessels 
is mainly limited to arteries, which, large and small, are all affected wíthout 
exemption. In the small arteries, the entire wall is thickened, while in the 
large arteries the intima is the only layer thickened, or at times the media to 
a greater or less extent also is involved. Reduplication of internal elastic 
laminae isbeautifully shown, especiálly in the larger arteries. Small arteries 
are frequently obliterated. The tubules besides undergoing atrophy as 
described are distended, show very much flattened epithelium and have a 
hyaline contení staining both blue and red. The connective tissue is infil- 
trated with many lymphocytes. 

The records of blood pressure, blood counts, uriñe examinations and 
tests of renal function during the period of observation of Case X follow. 

Blood Pressure, Case i o 

Systolic Diastolic 

22, 1915 165 110 

24,1915 150 110 

29, 1915 139 100 

7. 1915 130 94 

10, 1915 135 105 

17, 1915 135 98 

28, 1915 124 92 

7. 1915 "2 95 

ovember 2, 1916 160 120 

November 10, 1916 150 110 

April 9, 1918 190 120 

April io, 1918 184 no 

April 18, 1918 170 130 

April 22, 1918 170 120 

April 26, 191 8 140 100 

April 30, 1 91 8 no 72 

May 4, 1918 110 80 

May 8, 1918 118 75 

May 12, 1918 128 90 

May 16, 1918 122 84 

May 20, 1918 117 90 

May 24, 1918 140 100 

May 28, 1918 160 100 

"une 1, 1918 160 100 

une 5, 1918 150 100 




une 13, 1918 170 114 

une 18, 1918 155 100 

uly 1, 1918 140 100 

"ovember 30, 1918 210 130 

December 2, 1918 200 130 

December 5, 191 8 190 120 

December 9, 1918 202 120 



fi 
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Uriñe Examinations and Tests of Renal Function, Case 10 



Date 



1915 

May 22 
May 24 
May 26 
May 30 

une 6 
une 9 
une 10 
une 14 
une 16 
une 17 
une 21 
une 23 
uly 1 

1916 

Nov. 2 
Nov. 3 
Nov. 4 
Nov. 10 
Nov. 11 

1918 

Apr. 9 
Apr. 10 
Apr. 12 
Apr. 15 
Apr. 19 

Apr. 20 
Apr. 23 
Apr. 26 
Apr. 28 
Apr. 30 
May 1 
May 3 
May 7 
May 9 
May 14 
May 15 
May 19 
May 24 
May 31 
une 2 
une 4 
une 11 
une 13 
une 18 
une 26 
une 27 
une 28 
/uly 2 



24 
Hr. 

Amt. 



1,300 
1,000 

i,390 
1,290 

425 
1,400 

1,400 

1,325 
1,090 

1,375 

975 

1,575 
1,300 



906 

2,150 

1,575 
1,225 



975 
1,025 

1,575 
850 



225 
1,500 



550 



850 

900 

750 

1,090 

i,750 



Sp. 
Gr. 



1.006 
1.006 



1. 011 



1.009 

• • • • 

• • • • 

1.008 
1.013 

1.006 

• • • • 

1.003 

■ • • ■ 

1.006 



I.OIO 

1.009 



.010 



I 



.005 

• • • 

.006 

• • • 

.010 
.006 
.010 
.007 

1.006 



Alb. 



+ + 

■ ■ • ■ 

1.2 gm. 

per lit. 

2 gm. 



2 gm. 



1.3 gm. 

1.4 gni. 



+ + + 

• • • • 

+ + + 

• • • • 

+ + + 



+ + + 
+ + + 

• • • • 

+ + + 



+ + 

• * • • 

+ + 

• • • • 

+ + 

• • • • 

+ + 

• • • • 

+ + + 
"+ + 

'+ + 



Casts 



Hy. 



*♦ 



+ 



+ + + 

+ 

• • • • 

• * ■ • 

• a • • 

• • • • 

+ 

• • • • 

+ 

• • • • 

• • • • 

' + 



+ 
+ 



Gran. 



** 



+ 



+ + + 

+ 

• • • • 

• • • • 

• • • • 

+ 



+ 



+ 



+ 



+ 



R. 
B.C. 



** 



+ + 



+ 
+ 



W. 
B.C. 



** 



+ + + 



+ 

+ 



+ 
+ 
+ 



+ + + 

+ 

• ■ • • 

+ + 



+ 
+ 



+ 

• • • ■ 

+ + + 
+ + + 



Ph. 



12% 

• • • • 

16% 



13% 



• • • 



13% 



*** 

+ 



+ 

+ 
+ 



2% 

• • • 

+ 

+ 



+ 



B. 

U. N. 



58 



•75 



62.50 



53-57 



977 

• • • • 

1 54.1 
1 50. 1 
144.8 
168.3 

152.4 

• • • 

140.3 

■ ■ • 

1294 
1095 

• m • 

IOI.I 

• • • 

90.1 

• • • • 

86.4 

75.8 

64.8 



Bl. 
Cl. 






55 



• • • 



• • • 



• • • • 

■ • • • 

504 

■ • • • 

4.19 

423 
4.20 

• • • • 

4.20 

• • • • 

4.66 

« • • • 

4.84 

• • • • 

544 

m m • • 

575 

• • • • 

• ■ • ■ 

593 

• ■ • • 

578 
593 

■ • • • 

578 



Wt. 



45.2 



44.6 



44-4 

• • • • 

44.2 
44.6 



47- 



44- 



40.6 
40.4 



41.6 



40.2 



314 



38.6 

• • • • 

38.0 

* • • • 

38.0 
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Uriñe Examinations and Tests of Renal Function. Case io (cont.) 



Date 



1918 

Dec. 1 
Dec. 4 
Dec. 8 
Dec. 10 
Dec. 11 



24 
Hr. 

Amt. 



1,088 

I.055 
451 

Blood 1 



Sp. 
Gr. 



1. 01 1 

1 .01 2 

1. 01 3 

2 hourt 



Casts 



AJb. 



«y- 



+ + 
+ + 

post mo 



rtem 



Gran. 



+ 
+ 



R. 
B. C. 



+ 
+ 



\V. 
B. C. 



+ + + 

+ + + 

+ 



Ph. 



+ 



B. 
U. X. 



89.0 



120.0 
i45.o 



Bl. 

ci. 



503 
4-40 



Wt 



Sp. Gr. ■» Speciñc Gravíty. Alb. — Albumin. Hy. « Hyaline. Gran. « Granular. 
R. B. C. - Red blood cells. W. B. C. - White blood cells. Ph. = Phenolsulphonephtha- 
lein excretíon in two hours. B. U. X. ■» Blood urea nítrogen in milligrams per 100 ce of 
blood. Bl. Cl. - Blood chloríde ín milligrams per 100 ce. oí blood. Wt. » Weight in kilos. 



+ 

+ + 

+ + + 

+ + + + 



Very slight trace of albumin 
Slíght trace of albumin 
Trace of albumin 
Large trace of albumin 
Trace 



•• 



+ 

+ + 

+ + + 

+ + + + 



Rare 

Numerous 
Many 
Very many 



Wassertnann reaction: May 28, 1915, blood serum negative. 

Blood Counts, Case 10 



W.B.C. 



R.B.C. 



Hb. 



May 

November 

November 

April 

April 

May 

May 

May 

May 

May 

June 
une 
June 
Tune 

November 
December 



22, 1915 
2, I9I6 

io, 1916 

9, 1918 

io, 1918 

3. 1918 
8, 1918 

16, 1918 

20, 1918 

27, 1918 
3» 1918 

13, 1918 

21, 1918 

28, 1918 

30, 1918 
5, 1918 



* T - Talquist Method. 

* P - Palmer Method. 



7.500 


3,150,000 


80% 




8,800 


3,072,000 




8,800 


3,864,000 




10,700 


• • m • 




• • • • 


3,056,000 


■ • • • 




5.000 


m • • m 


• t • • 




• m m • 


3,104,000 


« • • • 




5.000 


2,624,000 


60% (T) 
60% (T) 

75% en* 




3.000 


3,928,000 




5,200 


3,280,000 


74% (P)* 
68% (P) 


6,200 


3,408,000 


70% (T) 


5.4O0 


3,472,000 




65% (P) 


7,600 


4,224,000 


70% (T) 


66% (P) 


6,700 


3,832,000 


75% (T) 
50% (T) 


100% (P) 


6,OO0 


2,720,000 




• • • ■ 

* 


2,856,000 

Treatment 


• • • • 





Rest: In bed for several long periods. 

Diet: Restricted in protein and ¡n salt for most oí the time. 
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Fluid: Restricted to 1,200 to 1,500 ce. except in uremic períods when fluids 

were forced. 
Bleeding followed by transfusión in uremic periods. 
Sweat baths: June 11 and 12, 1915, two a day. June 20, 1915, one p. r. n. 

headaches. April 9, 10, 11, 12 (2), 13, 15, and 17, 1918, one except on 

twelfth when two were given. December 10, 191 8, one a day for a few 

days. (Patient died December 12.) 
Medicinal: Catharsis by various drugs, usually only enough to overeóme 

constipation. Vigorous catharsis in uremic periods. Aspirin, phenacetin, 

codein, veronal and pyramidon for headaches. Sodium bicarbonate when 

there were signs of acidosis. 

Summary of Case X. — A young woman of twenty-three years without 
assignable cause unless following scarlet fever at nine years, at the age of 
twenty years developed symptoms suggestive of nephritis (headache). 
When examined three years later she had increased blood pressure, albumin- 
uria, a few casts, low specific gravity and a strikingly low renal function as 
shown by much decreased 'phthalein (twelve to eighteen per cent.) and 
increased blood urea nitrogen (53 to 62 mgm. per 100 ce. of blood). These 
conditions persisted from May, 1915, until December, 1918, with strikingly 
little improvement in renal function at any time. In April, 1918, she devel- 
oped edema of the face and neck which was marked but persisted only a 
short time. Following this she had uremic manifestations, 'phthalein 
became a mere trace and blood urea nitrogen rose to 168 mgm. per 100 ce. of 
blood; she had acidosis with a blood C0 2 of 16 mm. She recovered from 
this. Again in December, 1918, edema of the neck and face recurred, 
renal function became worse and she died on December 12, 1918, with 
modérate uremic manifestations. The blood pressure was high most of 
the time though it fell at times to normal. The striking feature in this 
patient was the very low renal function persisting from May, 191 5, to 
December, 191 8. The uriñe never showed any signs of an active process 
and at autopsy the kidneys were small and selerosed with little functioning 
renal tissue left. This is a type of nephritis in which after extensive renal 
damage had been produced progress was very slow, the patient becoming 
adjusted to a very low level of renal function. 

Case XI. — S. P., female, age twenty-nine, was admitted to the Peter 
Bent Brigham Hospital on September 15, 1919, Med. No. 11839, and 
discharged on September 19, 1919; again admitted January 6, 1920, 
remaining until her death January 17, 1920. The patient's habits are good. 
She takes one cup of coffee daily, no tea, tobáceo, or drugs. No alcohol for 
two years. Before that she was a modérate user of beer. 

Previous History. — She had measles, mumps and whooping cough in 
childhood and tonsillitis frequently. She has had numerous attacks of 
Vol. III. 46 
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malaria every year. She had acute rheumatism seven years ago and again 
two years ago. There is no history of chicken pox, smallpox, diphtheria, 
influenza, chorea, pleurisy, pneumonía, scarlet or typhoid fever. 

Present Illness. — When she was in the City Hospital two years ago with 
her second attack of acute rheumatism she was found to have nephritis. 
Since then she has been carefully followed by Dr. O' Haré and her record 
shows that her condition has steadily grown worse. On April 16, 1918, her 
blood urea nitrogen was 18 mgm. per 100 c.c, her 'phthalein forty-five per 
cent, and blood pressure systolic 128 mm., diastolic 80 mm. Since then her 
kidney function has steadily decreased until at the time of entrance, Sep- 
tember 15, 1919, her blood urea nitrogen was 33 mgm. per 100 c.c, 'phthal- 
ein fíve per cent, and blood pressure systolic 188 mm., diastolic 112 mm. 
She comes in now for a two hour renal test. 

Physical Examination. — This shows a wéll developed and nourished 
middle-aged mulatto. She is mentally clear and cooperative. Heart — 
apex impulse is seen and felt in the fifth interspace, 8 cm. from the mid- 
line. The left border of dullness is 10 cm. to the left of the midline, the 
right border of dullness is not beyond the sternal margin. The sounds are 
regular and of good quality and there is a well marked presystolic gallop 
rhythm, best heard at the apex, where there is also heard a blowing systolic 
murmur. No thrills palpable. The supracardiac dullness is 6yí cm. in the 
first space and 7 cm. in the second space. Vessels — radial pulses equal, 
regular and of good volume and tensión. The vessel walls are palpable and 
slightly sclerosed. The brachials are also sclerosed, the temporals not 
palpable. 

Second Entry, January 6, 1920: Present Illness. — The patient was 
readmitted on January 6, 1920, on account of the fact that in following her 
case her kidney function tests revealed a progressive diminution in kidney 
efficiency and in addition she seemed to be developing symptoms of an 
approaching uremia. Five days before admission there was an acute exacer- 
bation of her dyspnea which became quite marked. She was forced to be 
propped up in bed and even then breathing was diflficult. Associated with 
the dyspnea was a cough productive of a sputum which was frequently 
tinged with bright red blood and not rusty in color. At this time she 
noticed an impairment of visión which was rapidly progressive to the point 
where she was unable to read the ordinary sized print. On her admission in 
September, 1919, she had felt there was no change in her visión. There is 
vomiting, irrespective of food taken, which has been prominent during the 
five days. The vomitus has been streaked with bright red blood at times. 
This attack has been the most severe according to her opinión. 

Physical Examination. — The patient is a well developed, undernourished, 
female mulatto lying propped up in bed and experiencing labored breathing. 
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Altogether aside from her natural Hght brown color she looks palé and pasty. 
Mentally she is clear. Nose — there is a small bleedíng point on the anterior 
portion of the septum on the left side. Mouth — breath is slightly urinous. 
Tongue — is coated. Heart — apex impulse is felt in the fifth interspace 
10 cm. from the midsternal Une. It is not visible. No thrills. The left 
border of dullness is 14.5 cm. from the midsternal Une, and the right border 
of dullness is 3.5' cm. The supracardiac dullness measures 5 cm. in the 
second space. There are no murmurs or friction rub. The pulmonic 
second sound is greater than the aortic second, and is ringing in character. 
The heart sounds are clear, regular, but rather rapid. Vessels — radial 
pulses are equal and regular, rate is 124 per minute. The vessel walls are 
palpable and slightly sclerosed. Blood Pressure — systolic 188 mm., dias- 
tolic 123 mm. Lungs — tactile fremitus is not remarkable. Percussion 
reveáis no definite dullness anywhere. There are heard crepitant rales over 
the front below the clavicle on the right side, audible during inspiration. 
Similar rales are heard over the base behind on the right side, extending to 
about the angle of the scapula, also audible during inspiration. The presence 
of such rales over the left lung is doubtful, but on this side the breath sounds, 
especially over the back, are apparently approaching bronchial in character. 
The breath sounds on the opposite side are not altered. No friction rub is 
heard. The lower borders can not be determined on account of the patient's 
tendency to cough violently on deep breathing. Extremities — Very modér- 
ate edema. Skin — sensation is normal to rough test. 

January 17, 1920. — Twitching began on the second day and continued 
with a slight increase in frequency and extent until death. She developed a 
mild exophthalmos and some itching of her skin. For the last three days she 
has been semicomatose, has had dyspnea and air hunger. Her respirations 
on the day before she died went down to fifteen. Blood urea nitrogen which 
has been 121 mgms. soon after admission went up to 250 mgms. 'Phthalein 
excretion was zero. This morning her respirations became weaker and 
stopped. She died at 3:10 a. m. 

Eyes: April 24, 1918. — O. D. disc normal. Both disc veins púlsate. 
Retina normal, no exúdate, or hemorrhages. Retinal arteries rather straight 
and stiff , practically no pressure effect at crossing of artery and vein. One 
vein wound over and under the arteries. One artery shows slight uneven- 
ness in reflex. O. S. disc slightly irregular. Both veins púlsate. The 
retina shows no exúdate or hemorrhage. The arteries as in O. D. except 
that there is more unevenness not only of reflexes but also of the lumina of 
the vessels. The supranasal artery looks almost beaded. There is practi- 
cally no nicking of veins, which are of normal size. 

October 22, 1919. — O. D\ disc normal. Arteries show very slight 
pressure effects. One or two show narrowing over a small área. There is a 
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mottling of the blood column which may be signiñcant. Along the side of a 
small vessel running parallel to the supranasal artery is a small white spot, 
probably exúdate, about iyí cm. ¡n diameter. No hemorrhages seen. O.S. 
disc normal. Arteries show slightly greater pressure effects and more 
marked, though not greatly marked, narrowing and constriction effect. 
This is best seen in the supranasal artery. There is no exúdate or hemor- 
rhage. No tortuosity of vessels in either eye. 

January jj, 1920. — (In hospital.) O. D. disc apparently normal. To 
the inner side of the disc is a long spine-like hemorrhage and above and to the 
other side of this a few linear hemorrhages. There is a modérate amount of 
"cotton wool w exúdate scattered around the disc and one large área in the 
región of the macula. In spite of the fact that the patient complained of 
"darkness" of visión she could count fingers perfectly. The arteries show 
modérate unevenness and pressure effects. Wall brighter than normal. 
O. S. disc slightly irregular in outline. Surface yellowish white; appar- 
ently no cupping. No hemorrhage on retina. Scattered, moderately large 
áreas of cotton wool exúdate, around disc but not cióse to it. 

Blood C0%. — January 7, 1920, 31 mm. January 12, 1920, 22 mm. 



March 


4. 


1918 


April 


2, 


1918 


April 
May 


16, 
4. 


1918 
1918 


June 


». 


1918 


luly 


30, 


1918 


September 


24. 


1918 


November 


11. 


1918 


January 
rebruary 


7. 


1919 


20, 


1919 


February 


26, 


1919 


April 


24. 


1919 


June 


26, 


1919 


June 


28, 


1919 


September 


11, 


1919 


September 


15, 


1919 


October 


22, 


1919 


October 


30, 


1919 


November 


17, 


1919 


November 


21, 


1919 


December 


3, 


1919 


January 
January 


6. 


1920 


14. 


1920 


Wassermann 


Rec 


\ctiot 


June 
September 


28, 
15. 


1919 
1919 


September 


18, 


1919 


October 


30, 


1919 


January 


6, 1920 



Blood Pressure, Case i i 

Systolic 

120 
110 
128 

124 

120 

116 

124 
136 
120 
148 

158 
162 
168 
166 
172 
188 
190 
166 
204 
172 

174 

188 

180 



Diastolic 

80 
80 
80 
80 
80 
80 

96 
100 

96 
100 

• • • 

100 
102 
100 

• • • 

112 
116 
100 
128 
102 
102 

125 
120 



Reaction: September 16, 1919, blood serum, 
Blood Counts, Case i i 

W.B.C. R.B.C. 

2,776,000 



8,200 



3,552,000 
3,968,000 
2,030,000 
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Uriñe Examinations 


AND 


Tests 


; of Renal Function, Case i i 




24 






Casts 














Date 


Hr. 


Sp. 


Mb. 






R. 


w. 


Ph. 


B. 


B.l. 


W.t. 








Amt. 


Gr. 




Hy. 


Gran. 


B.C. 


B.C. 




U.N. 


C.l. 




1917 


(From 


Boston 


CityH 


ospital 


record 


s.) 












July 7 


. • . . 


1.020 


* + + 


.... 


* • • • 


• • • • 


«... 




• ■ • m 


• • . • 


• • • • 


July 9 
July 11 


• • • • 


1.018 


+ + 


.... 


• • • • 


• • • • 


• • • • 




• • • • 


• • • • 


a • • • 


• • • ■ 


1.012 


+ + 


• • • • 


• • • • 


■ * • • 


• • ■ • 




• • . • 


• . • • 


• • • • 


July 14 


• • • • 


1.016 


+ + 


. . . . 


• • • • 


• • • • 


• • • • 




• • • ■ 


• • • . 


■ • • • 


Juy 15 


• • • • 


1.016 


+ + 


• • • • 


+ 


. . . . 


+ 




• • • • 


• • • • 


• • . • 


July 16 


• • • • 


1.014 


+ + 


• • • • 


+ 


• • ■ • 


• ■ • • 




• ■ • * 


• • • • 


• a • • 


July 31 


• • m • 


1.016 


.... 


** 


• • • • 


• • • m 


+ + 




• • • • 


• a • • 


• • • • 


Aug. 1 


• • • • 


1.014 


+ + 


'+ + 


+ + 


+ + 


+ + + 




• • • • 


• • • a 


• • • • 


Aug. 4 


• • • • 


1.008 


+ + 


■ • • • 


+ + 


.... 


• • • • 




• • • • 


• * • • 


m • • • 


Aug. 8 


• • • • 


1.006 


+ + 


• • • • 


• • • • 


+ 


+ + 




• • • ■ 


• • • a 


• • a • 


Aug. 15 


• • • m 


• • • • 


• • • • 


. • . • 


• • ■ • 


.... 


• • • • 


30% 


• • • • 


• • • • 


• • • • 


1918 


(From 


Peter B 


ent Br 


¡gham 


Hospit 


al reco 


rds.) 










Mar. 4 


• • • • 


■ • • • 


+ 


+ 


+ + 


+ 


• • • • 


• • • • 


• • • • 


• • • • 


43-7 


Mar. 6 


1,200 


I.OII 


+ 


+ + 


+ + 


+ 


+ 


• * . • 


• • * • 


• • • • 


• • • • 


Mar. 9 


■ ■ • • 


• • • • 


• • • • 


• • • • 


■ • • • 




• ■ • • 


20% 


• • ■ ■ 


* • • • 


• * • • 


Mar. 30 


• • • • 


• • • • 


+ 


+ 


+ + 




+ 


.... 


• • • . 


• • . • 


• • • • 


Apr. 2 


• • • • 


• • • • 


.... 


.... 


.... 




.... 


• • • • 


• • • ■ 


. ■ • * 


44.6 


Apr. 16 
May 21 


750 


1. 02 1 


+ + + 


+ + + 


+ 


'" + 


+ 


45% 


18.0 


5.OO 


45-0 


• • • • 


• • • • 


+ + + 


+ + + 


+ 




+ 


.... 


• ■ • • 


.... 


44.6 


June 11 


2,000 


1.014 


+ + 


+ + + 


-h 




+ 


32% 


20.1 


5-36 


446 


July 30 


1,000 


1.012 


+ + 


+ 


.... 




+ 


.... 


.... 


• • a • 


44.6 


Sept. 24 


1,250 


1.014 


+ + + 


+ + + 


+ 




+ + + 


32% 


I8.I 


456 


47.8 


Sept. 25 


750 


1.014 


+ + 


+ 


> • • • 




+ 


.... 


• • • • 


.... 


454 


Nov. 19 


• • • • 


■ • • • 


• • • • 


.... 


• • • • 




• • • • 


.... 


• • . • 


■ • • • 


45-4 


1919 
























Jan. 7 
Feb. 20 


500 


1.019 


+ + 


+ 


+ 


+ 


+ + + 


24% 


20.0 


. • * . 


45-8 


500 


1.013 


+ + 


+ 


.... 


.... 


+ 


• • ■ • 


• • • . 


• • • ■ 


458 


Feb. 26 


• • • • 


• • • • 


■ • » • 


.... 


.... 


• • • • 


.... 


22% 


46.O 


504 


454 


Apr. 24 


500 


1.015 


+ + 


+ + 


+ + 


• • • • 


+ + + 


26% 


I30 


4.66 


46.0 


June 26 


• • • • 


I.OII 


+ + 


+ 


.... 


• a • • 


+ 


. . , . 


. * . • 


• • • • 


44.8 


June 28 


500 


1.014 


+ + 


+ 


+ 


+ 


+ 


• • ■ • 


• • • . 


• • • • 


• • • • 


Sept. 1 1 


500 


I.OII 


+ + 


+ 


.... 


+ 


+ + + 


> • • > 


• . • • 


• • • • 


46.2 


Sept. 15 


500 


I.OII 


+ + 


+ 


+ 


+ + 


+ + 


5% 


33-0 


475 


446 


Sept. 16 


950 


I.OIO 


+ 


• • • • 


.... 


• • ■ • 


+ 


.... 


• . • • 


• • . • 


446 


Sept. 17 


2,390 


• • • • 


.... 


• • • • 


.... 


• • • • 


+ 


5% 


• • • • 


• ■ • • 


44.2 


Sept. 18 


1,950 


1.008 


+ 


+ + 


+ + 


• • • • 


+ 


• • • • 


• • • • 


• • • • 


434 


Oct. 22 


• • • • 


I.OII 


+ + 


.... 


-h 


• • ■ • 


+ 


> • • • 


. . . . 


• • • • 


46.4 


Oct. 30 


1,750 


1. 01 4 


+ + 


+ 


.... 


• * ■ • 


+ 


5% 


52.0 


• • • • 


46.4 


Nov. 21 


1,750 


1. 01 4 


+ + 


.... 


+ 


+ + + 


+ 


76.O 


• a • • 


46.8 


Dec. 3 


1,500 


1.006 


+ + 


+ 


+ 


.... 


+ 


.... 


• . . • 


. • • a 


46.2 


1920 
























an. 6 


fS.S. 


I.OIO 


+ + 


.... 




.... 


+ 


• • « . 


• • • • 


* • • a 


• • • • 


, an. 7 


• • • • 


• • • • 


• • • . 


. . . • 




.... 


• • • • 


+ 


121.0 


• a • • 


44.2 


i an. 12 


• • • • 


• • • • 


• « • • 


.... 




.... 


« • • ■ 





206.0 


6.96 


430 


>n. 13 


J? 5 ? 


1.018 


+ + + 


.... 




.... 


+ + + 


• • a • 


• ■ • • 


• • * • 


• • • • 


.an. 17 


Died 


.... 


.... 


.... 




.... 


.... 


• • • • 


.... 


• • • • 


• « • • 



Sp. Gr. ■» Specific Gravity. Alb. = Albumin. Hy. » Hyaline. Gran. — Granular. 
R. B. C. = Red blood cells. W. B. C. « White blood celia. Ph. = Phenolsulphoneptha- 
lein excretion in two hours. B. U. N. « Blood urea nitrogen in milligrams per 100 c.c. oí 
blood. Bl. Cl. = Blood chloride in milligrams per 100 c.c. of blood. Wt. » Weight ¡n lulos. 



t 



S. S. «■ Single specimen 

-|. a, Very slight trace of albumin 
+ + » Slight trace of albumin 
+ -|- -f" ■ Trace of albumin 



•• 



-f -f + + — Large trace of albumin 



+ - Rare 
+ + ™ Numerous 
+ + + " Many 
+ 4" + + «■ Very many 
***+ - Trace 



726 



CHRONIC NEPHRITIS 



Two Hour Renal Test, September 17, 1919 



Time 


Volumc 


Sp. Gr. 


Urea 
Per Cent. 


Chloride 
Gms. 


7-9 a. m. 
9-1 1 a. m. 
11 a. m.-i p. m. 
1-3 p. m. 
3-5 p.m. 
5-7P.nL 

9 p« ni.— 7 *. ni. 


135 
188 

140 

148 

163 
210 
196 
770 


1. 01 7 
1. 014 

1. 012 

1. 013 
1. 013 

1. 010 

1. 01 1 
1. 013 


-*7 

•31 
30 
.18 

33 
27 
.29 
.15 


36 

58 

•4* 

•*7 

•54 

57 

57 
1. 16 


Total 
Night 


1.950 
966 






447 



In the two hour test there is a total and night polyuria and definite fixa- 
tion ¡n specific grtavity except in one portion. 

Treatment* — Treatment was along the lines advised for chronic nephrítis 
without edema. 

AtUopsy: Diagnoses. — Chronic diffuse nephrítis; fibrinous pericarditis; 
hypertrophy of heart; edema of lungs; hydrothorax, bilateral; gastritis, 
acute; cystitis, acute; múltiple fibroids of u tenis; fibrous pleuritis, lower 
lobe of ríght lung, organizing bronchopneumonia; arteriesclerosis. Kid- 
neys — each kidney weighs 70 gms. The capsule stríps with some difficulty, 
revealing beneath a symmetrically granular surface. The granular appear- 
anee is due to the presence of numerous, white, opaque nodules averaging yí 
to 1 yí mm. in diameter which are diffusely scattered over the surface and 
between which there are red depressions, giving the surface as a whole a 
reddish gray color. The consisteney is usually firm. The parenchyma 
itself is thinner than normal, averaging only 1 l ¿ to 2 cm. The cortex is 
narrowed. its average measurement ln x ing about 2 to 3 mm. The cut surface 
is reddish gray in color with a suggestion of fine granulation, being not as 
smooth as the cut surface of normal kidney tissue. Small vessels are scle- 
rotic. The color of the cortex is reddish gray which is brought about by the 
presence of grayish, opaque áreas which are studded with small. reddish 
striations, giving to the whole the reddish gray appearance. The meduliary 
rays do not stand out as promincntly as normal and the individual rays seem 
interspersed with áreas of grayish, oi>aquc apiHwring ti:>sue. The medulla is a 
darker grayish red color and the ravs hciv are sejMrated by streaks of gray- 
ish tissue. The pelvis is normal. The utetcis aiv normal. The sections of 
the kidney in general show a veiv matkcd dcgiee oí general ñbrosis of the 
cortex, atrophy and dilatation of the tubules. >clerosis of the arteries and 
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hyalinization of the glomeruli. Irregular intimal fibrous thickening ¡s 
present in the arcuate arteries and ¡s progressively more prominent in the 
various branches of these vessels, resulting ¡n places ¡n obliteration of some 
of the terminal arteries and arterioles. No progressive acute lesión in the 
vessels is noted. The glomeruli are universally and severely involved. 
Many of them are completely obliterated by ñbrous induration. Others 
show varying degrees of thickening of capillary walls within the tuft, 
glomerular adhesions and capsular thickening. In the better preserved 
glomeruli more minute changes are evident. Some of the capillaries are 
plugged by mipute hyaline masses. There is a progressive degenera- 
tion of the epithelial cells lining the tuft and covering the capsular 
space. This is indicated often by marked swelling of these cells and 
the accumulation within their cytoplasm of numerous hyaline droplets. 
These cells are sometimes desquamated within the capsular spaces. 

The tubules show varying degrees of atrophy and dilatatíon. Only a 
small proportion of the tubules can be recognized as remnants of the con- 
voluted portion. The tubules frequently are dilated, often enfolded. The 
epithelium varíes in size, sometimes hypertrophic and other times atrophic, 
staining pink and appearing granular. Other tubules are dilated and lined by 
fíat, atrophic epithelium. Still others are contracted by greatly thickened 
hyaline basement membrane. The contents of these tubules are various. 
The larger, dilated tubules may contain plugs of fibrin, coagulated granular 
precipítate, red blood corpuscles, polymorphonuclear leukocytes, or clear, 
vesicular bodies. Others contain hyaline casts. The tubular epithelium 
about some of these tubules containing casts has undergone necrosis and 
numbers of polymorphonuclear leukocytes have been attracted to the spot, 
and ñbroblasts are growing into the focus. 

There is a marked degree of fibrosis throughout the kidney cortex, more 
dense toward the periphery, looser and more vascular nearer the medulla. 
In these very vascular áreas small extravasatíons of blood are not uncom- 
mon, and here and there are accumulations of mononuclear cells of the 
lymphocyte type. 

Sumtnary of Case XI. — A woman of twenty-nine, at the age of twenty- 
seven, while suffering from rheumatism was found to have nephritis. 
Frequent attacks of tonsillitis may have been the cause of the nephritis. Her 
renal condition steadily grew worse. On April 16, 1918, her blood urea 
nitrogen was 18 mgm., 'phthalein excretion forty-five per cent., and systolic 
blood pressure 128 mm. From this level progression was steady to a level of 
blood urea nitrogen of 33 mgm., 'phthalein five per cent., and systolic blood 
pressure of 188 mm. on September 15, 1919. She rapidly grew worse, 
blood urea nitrogen rose to 206 mgm. and acidosis developed ; she died on 
January 17, 1920. At the end she had some edema, nausea and vomiting, 
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albuminuric retinitis and much respiratory distress. She developed mus- 
cular twitching, became comatose, and at the end had air-hunger. At 
autopsy the kidneys were small, finely granular, with much increase of 
connective tissue and atrophy of renal tissue. This patient is of the type of 
steadily progressing chronic nephrítis without edema with a rather short 
duration of the disease. 

Onset of Symptoms in Chronic Nephrítis without Edema 

Onset of symptoms in most cases is insidious. Frequently the patient 
notes a loss of weight, a lack of strength, a decrease in energy and initiative, 
a growing nervousness or irritability, a gradually developing nocturia, or 
some such symptom as the first indication of the existence of a diseased 
condition. Perhaps he takes a rest or undergoes some symptomatic treat- 
ment with temporary disappearance of the symptoms but they shortly 
recur and grow more aggravated. 

Digestive disturbances are quite common in these early stages, often 
vague in character, a sense of fullness or disten tion, heaviness, loss of appe- 
tite, a furred tongue, all temporaríly corrected by catharsis; the condition is 
often called biliousness. 

Another group of cases begins with headache, not as a rule very severe, 
but persisting or frequently recurring, mistaken íor the headache of eye strain 
or of constipation, but, when not relieved by properly adjusted glasses or 
correction of the constipation, the cause in a nephrítis is found out. Others 
begin with nervousness, increasing irritability, lack of mental concentration, 
neuritis, or a train of symptoms usually termed neurasthenia. 

In these various symptoms it is difficult to determine in how far they are 
due to renal insufficiency or to associated vascular disturbances. This is 
particularly true of those referable to the central nervous system. It is 
quite obvious that, with such a variety of symptoms or no symptoms at the 
onset, there is nothing characterístic enough in itself to suggest a nephrítis; 
it is rather that such symptoms, not otherwise explicable, should arouse the 
suspicion of and lead to further search for an underlying nephrítis. 

Loss of Weight 

The frequent loss of weight in these cases of chronic nephrítis without 
edema needs emphasis. Oftentimes with an associated sallow complexión it 
arouses the suspicion of an undiscovered neoplasm. Loss of appetite, 
distention, abdominal discomfort, constipation alternating with diarrhea, 
add probability to that diagnosis and a carcinoma of stomach or intestine is 
suspected and sought for in vain. Occasionally these cases with gastro- 
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intestinal symptoms are operated on. I recall one operated on for intestinal 
obstruction with no evidence at the operation of any sort of obstruction 
being present. 

Tongue and Mouth 

Many of these patients have a persistent bad taste in the mouth and a 
coated tongue. With the furred tongye there may be a sore mouth and in 
more advanced stages of nephritis frequently this is a very annoying symp- 
tom. Frequently in these a dirty grayish or yellowish membrane forms, due 
to superficial necrosis in various places in the mouth. Associated with it 
superficial ulcerations are common. Smears from the necrotic material 
show a variety of organisms, quite often the fusiform bacilli and spirílla 
such as are found in Vincent's angina. A similar condition may occur in the 
vagina, colon, or rectum. 

Nausea and Vomiting 

Nausea and vomiting are present very often in patients with chronic 
nephritis of this type. They may be very persistent, causing the patient 
extreme distress and making it almost ¡mpossible to feed sufficient nourish- 
ment to maintain strength. The more marked gastric disturbances are 
usually regarded as of toxic central origin rather than the result of changes in 
the mucous membrane of the stomach. In later stages chronic passive 
congestión from cardiac failure brings additional gastrointestinal symptoms. 
Hiccough is common, often difficult to stop, and may be an actual important 
contributing cause to death from exhaustion. Unexplained abdominal pain 
is not infrequent. 

Cardiovascular Disturbances 

Cardiovascular disturbances are very common and sooner or later develop 
in almost every patient. High blood pressure is a nearly constant feature, 
often reaching extremely high figures up to 250 mm. of Hg. or slightly more. 
With this ordinarily go some demonstrable changes in vessels accessible to 
examination, changes that range all the way from slight thickening of artery 
wall to marked degrees of arteriosclerosis. The retinal arteries frequently 
show changes before they can be made out in large vessels. 

It is well to remember, however, that patients with high blood pressure 
may be encountered whose arteries feel of normal softness, are not tortuous 
and whose walls seem normal. The pulse may not be full and bounding or 
difficult to compress. In other words, in some patients the physician's 
finger detects in the digital examination of arteries no suggestion of a high 
pressure that is present. To a certain extent these vascular changes are a 
general result of the diseased condition; to a certain extent they are the 
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mechañical result of the maintained high blood pressure. The mechanism 
of this increase ¡n blood pressure and its relation to renal insufficiency and 
vascular changes will be discussed more fully in the sections on vascular 
hypertension and arteriosclerosis in relation to nephritis. 

Hemorrhages, particularly epistaxis, are a frequent occurrence in this 
group of patients, due in part to high blood pressure, in part to vascular 
degeneration. These nose bleeds are often very copious and difficult to 
control. Retinal hemorrhage, hemorrhage into the internal ear, and 
cerebral hemorrhage are often observed. Renal hemorrhage may be marked. 
Hemorrhages elsewhere occur but are not so frequent. 

The Heart. — Changes in the heart, sooner or later, can be detected in 
almost all of the patients with chronic nephritis without edema. A gradual 
hypertrophy of the heart takes place in most of these cases, detectable by 
the usual physical signs and accompanied by corresponding changes in 
apex impulse, second ¿ortic sound, and the cardiac sounds as heard at the 
apex. Just when the hypertrophy begins cannot be determined, for the 
lesser degrees of thickening of the walls and dilatation of the heart chambers 
cannot be made out by present means of physical examination. Newer 
methods of using the X-ray for accurate measurements of the size of the 
heart and in the detection of slighter degrees of cardiac enlargement may be 
used but in a practical way little real help in the study of these cases comes 
from that source. 

Electrocardiography is another means of obtaining information as to the 
proportionate preponderance of muscle wall on one side or the other of the 
heart. There are changes in the direction and amplitude of the deflections 
of the ventricular complex indicating a relative right sided or left sided 
muscle preponderance. Sometimes these changes are helpful to us in 
determining heart size when other methods of examination give equivocal 
results. Modérate degrees of enlargement to the right are the most difficult 
to determine. On the other hand, a high diaphragm or other causes may 
lead to displacement of the apex beat suggestive of left sided enlargement 
when none exists and so on the left side there are more errors of commission 
than on the right where errors of omission are more common. 

It is often the case that a very considerable degree of high blood pressure 
is noted for a long time before there is any sure evidence of enlargement of 
the heart. As time goes on, in many patients the heart becomes very greatly 
enlarged, both right and left sides being affected. The heart muscle sooner 
or later shows inefficiency in its work. Such a condition of affairs we term 
chronic myocarditis, though it is to be remembered that very often the 
microscope fails to detect any lesión of the heart muscle or any appreciable 
increase in interstitial tissue in such hearts and the term is a functional 
rather than a structural one. At this stage evidences of cardiac dilatation 
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are in the forefront with the general body signs of a poor circulation ; i.e. t 
edema and chronic passive congestión of the viscera. With these changes 
in the heart there come more and more of the symptoms of cardiac disease 
and with these present ¡t ¡s often difncult to determine the underlying 
chronic nephritis which has been the prime cause of the patient's con- 
dition. It is in this stage that a cardiac edema confuses the picture of 
this type of nephritis with the one already described, chronic nephritis 
with edema. 

The markedly hypertrophied heart of these patients often has a slight 
presystolic thrill at the apex with an accompanying slight late diastolic 
murmur, the two features very suggestive of the early stages of a mitral 
stenosis, though there is no evidence of any real stenosis of the valve orífice, 
and a little later with dilatation a systolic murmur develops indicative of an 
actual dilatation of the valve orífice. This late diastolic thrill and murmur 
have been termed an indication of a relative mitral stenosis, a term that is 
suggestive of the possible mechanism of these physical signs. 

Reduplication and various types of gallop rhythm are very frequently 
noted in the hearts of these nephrítics. Extra systoles cause a frequent 
irregularíty of pulse and in the later stages auricular flutter and auricular 
fibríllation very commonly appear. 

The polygraph and electrocardiograph have taught us much about these 
arrhythmias and by their use finer details of information are brought to 
light. Fortunately, in a practical way , now that these arrhythmias have been 
worked out and their mechanism understood, we can detect them sufficiently 
accurately by means of the palpating finger and the stethoscope. The 
electrocardiograph, as already pointed out, furnishes us with information as 
to the relative muscle preponderance on one side or the other of the heart. 
Pulsus altemans, best detected by the polygraph, is an accompaniment of 
the failing heart of some of these patients, not infrequently when the pulse is 
regular in rhythm. At other times the first stage of a pulsus alternans is 
detected only in the beats immediately following an extra systole. 

All of these are indications of disturbances of the cardiovascular mechan- 
ism but are in no way characteristic of the failing heart of nephritis; in no 
sense diagnostic of this condition from any other form of cardiac failure. 

Precordial discomfort, hyperesthesia, and at times true anginal pain are 
met with as in other cardiovascular derangements in which cardiac enlarge- 
ment with thickening of the coronary arteríes are found. In many chronic 
nephrítics symptoms from cardiac disturbance almost entirely domínate the 
picture; the condition actual ly is a cardiorenal disease and this term might 
well be used in diagnosis except for the fact that it is apt to be used loosely 
and lead to a false satisfaction as to knowledge of the condition which stops 
inquiry into the final causes and the mechanism operative in these cases. 
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Dyspnea 

With cardiac failure there ¡s the usual breathlessness, at first only after 
exertion, later more continuous. With it comes cough as would be expected 
from the passive congestión and bronchitis associated with the cardiac 
disturbance. A most distressing symptom in many patients with chronic 
nephrítis and hypertension is paroxysmal. dyspnea occurring particularly at 
night. This may presen t itself when there is not much breathlessness at 
other times. Characterístic of it is for the patient to be awakened from 
sleep by a marked respiratory difficulty in many ways resembling that of a 
paroxysm of bronchial asthma. The attack may persist for a few minutes up 
to several hours. The expiratory difficulty of true asthma is not particularly 
promínent in contrast to inspiratory difficulty; still, often there is little 
difference in the individual patients between the two types of paroxysmal 
dyspnea, and quite often I have observed the same relief from a sub- 
cutaneous injection of adrenalin in the paroxysmal dyspnea of chronic nephrítis 
as in bronchial asthma suggesting that spasm of bronchiolar musculature is a 
factor in the mechanism of both. Cheyne-Stokes respiration is very fre- 
quently encountered in the chronic nephritic Frequentry it is present only 
when the patient doses off and it may be quite a factor in hinderíng sound 
sleep. The cause of both paroxysmal dyspnea and Cheyne-Stokes respira- 
tion appears to be a central toxic one. 

Skin 

Many of the patients with chronic nephrítis without edema have a dry 
skin, often finely scaly from desquamation of superficial epitheüum. There 
is a decrease or almost absence of sweating and the sebaceous giands func- 
tk n less than normal. Such a skin is very prone to eczema of varíous types 
and local infection takes place easily. These changes in the skin may 
explain why it is often so difficult to induce sweating in chronic nephrítis. 
Pruritus. even when the skin is normal in appearance, is a not infrequent 
and a very annoying symptom. An increase in pigmentatk» often occurs 
and rarely the patient may present the deep browntsh discotoiatk» such as 
is seen in Addison's disease. 

Kyts 

Varíous eye symptom» such as black specks, flashes of light. varíous forms 
of seotomata. dimming of visión, transitory btirtdness* etc.. are often com- 
plained of. Ophthalmosvopic exanimación is \w important as it frequentry 
detects vascular and retinal chan^vs in a period when symptoms 



URIÑE IN NEPHRITIS WITHOUT EDEMA 733 

The retina permits to the opthalmoscope almost direct inspection of small 
arteries and veins with their sub-branches. Thickeníng of these, either 
diffuse or patchy, tortuosity, temporary or permanent obstruction, hemor- 
rhage are all easily made out. The sílvery streaks on arteries, the small 
paler opaque patches in the course of vessels, their relative caliber, espe- 
cially changes in caliber in the course of the vessel, the narrowing of the 
vein where the artery crosses, are important changes indicative of similar 
vascular lesions elsewhere and particularly suggestive of similar changes in 
the nearby cerebral vessels. Retinal hemorrhages are often seen. 

In no form of nephritis is albuminuric retinitis so common. Not infre- 
quently it is found when there are few, if any, other signs of a renal lesión. 
The patches of whitish or yellowish exúdate intermingled with hemorrhagic 
exúdate in the retina are easily recognized and there are relatively few con- 
ditions to be confused with it. 

These vascular changes, the exúdate and hemorrhage, are all very 
signiñcant as indicating that chronic nephritis is not merely a kidney disease 
but a process widely spread and profoundly affecting the body tissues as a 
whole. 

The optic disc may be palé or swollen. With the edema of the optic 
nerve, accompanied as it often is by headache and vomiting, the clinical 
picture of brain tumor with increased intracranial pressure is closely simu- 
lated and that mistaken diagnosis at times is made. 

Uriñe in Chronic Nephritis Without Edema 

The earliest urinary disturbance noted is an increased frequency and 
night polyuria. Increased frequency may be present with slight or no 
polyuria. Even when polyuria exists the individual voiding may be less 
in amount than normal though, with increase in frequency, the twenty-four 
hour total is greater than normal. There is no very satisfactory explanation 
for the increase in frequency without polyuria. In many patients the in- 
crease in frequency and the relative polyuria long remain night symptoms. 
This increase in amount of night uriñe is one of the changes of particular 
importance in the two hour renal test (see Vol. I, Chap. XVI). 

In many patients there is a definite increase in the total twenty-four hour 
uriñe. The uriñe is almost always palé in color, of lowered specific gravity 
and con tai ns only a slight amount of albumin, often only the slightest trace. 
Casts, as a rule, are not numerous and hyaline casts predomínate, though all 
varieties may be found. Blood is usually absent except during acute ex- 
acerbations or when there are periods of actual hematuria. With acute 
exacerbations the uriñe picture is that of an acute nephritis. 

Periodic hematuria occurs quite often in this type of nephritis. Without 
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other change blood appears in the uriñe. This blood may clot in the renal 
pelvis or uréter and the passage of clots may cause renal colic such as is 
found with renal calculus. The cause of this proneness to periodic hema- 
turia is not known. By some it is explained by sudden changes in renal 
arterial pressure, causing bleeding within the kidney ; by others it is thought 
to be due to the rupture of varices in the calyces or beneath the epithelium of 
the renal pelvis and they report the actual observation of ruptures in dilated 
venules in these places (Kosumoto 16 , Whitney 16 , and others). Such 
hematuria not infrequently leads to mistaken diagnosis of renal neoplasm or 
of renal calculus or even of renal tuberculosis. As a rule it is fairly easy 
to distinguish this renal bleeding from an acute nephritis with hematuria 
engrafted on the chronic process by the absence of oliguria, of great increase 
in the amount of albumin, and great numbers of cellular and granular casts 
such as occur in the acute exacerbation. Furthermore the renal bleeding, 
except for the possible pain attendant on the passing of clots, is unaccom- 
panied by symptoms such as would be present with the acute exacerbation. 

When passive congestión arises from a coincident cardiac insufficiency 
the uriñe picture is changed; there is oliguria, darker color, higher specific 
gravity, increased albumin, more casts and more red cells. As at this stage 
the patients show edema, there is much resemblance to the patient with 
chronic nephritis with renal edema, a resemblance, however, which disap- 
pears if digitalis restores circulatory competence. 

The total solids are decreased in the uriñe. What is of much interest 
in relation to the problem of edema is the great reduction that quite often 
occurs in the output of sodium chloride without the development of edema; 
the so-called dry salt retention, a disturbance indicating that there is not a 
necessary causal relation between salt retention and renal edema. As to the 
other inorganic constituents of the uriñe, we have relatively littJe data; 
such observations as we have do not indícate that any very great importance 
attaches to them. Nitrogen putput usually is normal for some time after a 
reduction or delay in sodium chloride excretion has taken place; later on 
nitrogen output becomes decreased. 

The very occasional occurrence of Bence-Jones protein in the uriñe of 
chronic nephritis with hypertension with and without edema has been 
observed (Mil ler and Baetjer 17 ). Its significance is not known; its cause 
in chronic nephritis is difficult to harmonize with any condition that occurs 
in diffuse tumors of the bone where there is much more frequent association 
with Bence-Jones proteinuria. A rare fibrinuria may occur. This has 
already been referred to (Chap. X). 

Glycosuria, slight in amount, usually occasional in its appearance, is very 
frequently seen in patients with chronic nephritis without edema, especially 
in those with hypertension. This is explained by a hyperglycemia which 
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often reaches extreme degrees and is quite out of proportion to the gly- 
cosuría. The condition is the antithesis of renal diabetes in which sugar ¡n 
considerable quantity appears in the uriñe when the blood sugar is normal or 
even sub-normal. It is rare for the glycosuria to be a disturbing element in 
the case and my impression is that few of these patients become advanced 
diabetics. Very modérate restriction of sugar intake as a rule suffices to 
cause the disappearance of the glycosuria except for occasional traces which 
seem to do no harm. Rigid dietetic treatment is not only unnecessary, but 
often disadvantageous. This statement does not apply to actual diabetes 
which not uncommonly is associated with nephritis. In these latter cases 
appropriate dietetic treatment of the diabetes gives excellent results. 

Renal Function Tests in Chronic Nephritis Without Edema 

In the early period of the disease the two hour renal test (see Vol.I, 
Chap. XVI) alone shows any abnormality. In this there is a tendency 
toward fixation of the specific gravity, less than the seven to nine points of 
normal variation from two hour period to period. The level of the specific 
gravity is slightly less than normal in the average for the different specimens. 
There is apt to be one or more periods in which a quite large output of uriñe 
takes place, suggesting an hyperirritability for the excretion of water; 
possibly this is followed by a much decreased output in the next period, 
suggesting an abnormal fatigability. The night amount of uriñe is 
relatively increased with a failure of occurrence of the usual nocturnal 
increase in concentration. It is rather difficult to assign a normal valué for 
night uriñe as the amount is influenced by the amount of fluid intake and the 
character of the evening meal. An amount at night of over 600 c.c, however, 
is distinctly suggestive of renal abnormality. All of these slighter changes 
may be present with no or infrequent albuminuria and cylindruria. 

Later, as the nephritis progresses, all of these changes become more 
marked. Specific gravity from period to period fluctuates much less; 
night amount of uriñe is definitely increased; specific gravity falls; now 
sodium chloride excretion develops the same departures from normal as 
have occurred in water excretion. Still later nitrogen excretion does the 
same. There are exceptions, however, to this order of disturbance in water, 
sodium chloride and nitrogen excretion; the order may be changed or there 
may be long intervals between the development of each. Finally, the 
curves of excretion of water, sodium chloride and nitrogen become almost 
straight lines and the level of each steadily sinks, as the excretory function of 
the kidney grows worse and worse. 

In the earlier periods of chronic nephritis without edema phenol- 
sulphoneph thalein excretion is normal ; as time goes on it gradually decreases ; 
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in the late stages it is very slight or practically none is excreted. Drops ¡n 
'phthalein excretion usually accompany periods of circulatory failure and 
with ¡mprovement in -circulation the excretion again ríses. 

Nitrogenous constituents of the blood increase in much the same relation 
to the course of the disease as the changes just noted for 'phthalein excretion. 
As already mentioned in the description of acute nephritis, uric acid nitrogen 
shows an early increase, urea nitrogen a later one, and creatinin remains 
normal until the late stages of renal insufficiency. Valúes for total non- 
protein nitrogen roughly parallel those for urea nitrogen and in general a 
determination of either is equally satisfactory; as the urease method of 
determining urea is easier of execution, urea nitrogen determinations have 
the preference. Extraneous factors influence the level of these nitrogenous 
substances in the blood ; in particular is this true of diet. Protein poor diet 
causes a fall, for example, in the blood urea nitrogen and when the renal 
damage is modérate the valué returns to a normal level. A diet rich in 
protein will cause an increase in blood urea nitrogen from a figure that has 
been within the normal range on an average diet, when such will not be the 
case if renal function is normal. Consequen tly the effects of changes in diet 
on* the valúes for these varíous nitrogenous substances are both a possible 
source of error in deductions from these tests and a f urther means of testing 
renal function. 

Obviously there is an important relationship between excretion and 
retention of nitrogenous substances and many attempts have been made to 
express this relationship as a formula. Ambard's coefficient and McLean's 
index are such attempts to express numerically this relationship based on 
certain laws governing or supposed to govern renal excretion. These are not 
without their valué, but as the mathematical formulae are constructed, 
there are a number of defects, dependent in part on our inability to give 
numerícal expression to the laws governing renal function, which decrease 
their valué particularly when there are lesser disturbances of renal function ; 
dependent in part on the formulae being constructed on an empirícal basis to 
minimize certain of the variants. My own experience has been that such 
numerical valúes, as are represented by the Ambard coefficient or McLean 
index, have not been of much serviceableness in the diagnosingand managing 
of patients with nephritis. 

It needs to be emphasized that not infrequently these various renal tests 
reveal serious disturbance in renal function not suggested by other features 
of the case. Here they have a diagnostic and prognostic valué. Their 
use gives us much data on which to base an opinión of the valué of our 
methods of management and tells us of the rate of progression of the renal 
disturbance. 
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Uremia in Chronic Nephritis without Edema 

Uremia occurs with far greater frequency in this than in any other type of 
nephritis. Provided the patients do not die from apoplexy, cardiac failure, 
or an intercurrent infectious disease, they are practically sure to develop 
uremia. Uremia may be either acute or chronic. Just what to include under 
chronic uremia is not easy to determine. In general the toxic manifestations 
of nephritis may be considered as of uremic origin, but some go so far as to 
include practically every sort of symptom as an evidence of uremia. Of 
symptoms, already considered, headache, nervousness and irritability, 
nausea and vomiting, Cheyne-Stokes respiration, paroxysmal dyspnea, all 
may be regarded as uremic manifestations. The most significant uremic 
symptoms, however, are those affecting the central nervous system such as 
headache, drowsiness, sleeplessness, muscle twitching, tonic or clonic 
spasms, convulsive seizures, coma, possibly paralyses of muscle groups, 
though the latter may be the result of circulatory disturbances rather than 
toxic effects. 

These various symptoms may come suddenly, last a short time and 
disappear or they may develop gradually and persist for a long time. They 
appear in all sorts of combinations. When they occur, usually 'phthalein 
excretion is low and blood urea nitrogen much increased though typical 
uremia may occur without either 'phthalein or blood urea nitrogen being 
very abnormal. This, however, is very rare. Most of the cases diagnosed as 
uremia with normal 'phthalein and blood urea have cerebral hemorrhage, not 
uremia. No case should be accepted as uremia with normal 'phthalein and 
blood nitrogen unless cerebral lesión is excluded by a thorough post-mortem 
examination. 

A typical uremic attack may be described as follows : "When a convulsión 
occurs there is seldom any aura, as in epilepsy, ñor is there the cry so often 
heard in that disease. The eyes roll upward and usually to one side, the 
pupils dilate, and for a moment the patient seems gazing with a fixed stare 
into distance. Then a jerking of the angles of the mouth is seen, the head 
draws to one side, the muscles of the face and neck become clonically 
convulsed, the fíngers and arms are flexed and likewise convulsed, and soon 
the entire musculature of the body is in irregular, jerky, violent motion. 
The face becomes livid or purple; foamy saliva issues from the mouth, and 
it may be streaked with blood that comes from a bitten tongue. The pulse 
grows rapid and weak, perhaps irregular. During the seizures there may be 
involuntary evacuation of uriñe and feces. A few seconds or minutes are 
consumed by the attack, which ends with a quieting of the muscular spasm, 
a deep-drawn inspiration, and a rather prompt recovery of consciousness. 
Vol. III. 47 
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If , however, the patient has been ¡n a stupor or coma preceding the convul- 
sión, or if the attacks are frequently repeated, sleep, stupor, or deep coma 
will follow. Usually the patient is somewhat dazed for a time, and knows 
little more of the attack than that 'something has happened'. When attacks 
are repeated at short intervals the temperatura often rises and preagonal 
temperatures of I05°F. or over are not unusual. The pulse, after frequently 
repeated convulsions, becomes rapid and weak." This very excellent 
descríption is quoted f rom Herrick of Chicago. 

Following a uremic seizure the patient may remain dazed for some time. 
In other cases the patient quickly returns to a normal cerebral condition. 
Uremic attacks are much more serious in chronic nephrítis of this type than 
in acute nephrítis. Very often the uremic attack maxks the end stage of the 
nephrítis and the patient does not long survive the onset of uremia. How- 
ever, not so very infrequently, the patient temporarily recovers and occa- 
sionally there may be a long interval between the first attack and the 
patient's death with or without intervening attacks. 

Transitory hemiplegias and more focal palsies are very interesting. They 
appear with all the suddenness of a cerebral hemorrhage but, unlike a 
hemorrhage of size to produce the changes, the hemiplegia quickly disappears 
to leave few if any residual signs. In some instances these changes are due to 
effects of toxic substances on the cerebral cells in the same way that many 
manifestations of uremia result. In other instances, they are probably due 
to transient local anemia due to spasm in small arteríes. In still others they 
result from obstruction or hemorrhage involving an artery supplying so 
small a territory that a collateral blood supply is shortly established. In 
most of the cases having such symptoms blood pressure is high and often the 
accessible arteríes show changes. Of course actual cerebral hemprrhages of 
varying size are very frequent in chronic nephrítis without edema. When 
actual hemorrhage has not taken place, the effect is transitory, lasting a few 
hours or a few days and there may be numerous repetitions not always 
involving the same parts of the body. The evidence for these being due to 
spasm is in part theoretical, in part based on cases of transitory blindness in 
which in a few instances the spasm of a small arterial trunk with ischemia in 
its distríbution has been actually observed with the ophthalmoscope and the 
return of blood into the vessel and its branches seen. On the other hand, a 
small cerebral vessel being obstructed may lead to quite widespread dis- 
turbances in cerebral function, almost all of which are brief in duration. I, 
myself , have seen a young man with valvular heart lesión develop with great 
suddenness an aphasia with hemiplegia and unconsciousness; the uncon- 
sciousness lasted not over an hour, the hemiplegia and aphasia but a few 
hours; next day a little residual paralysis of the facial muscles about the lips 
was all that remained; it seemed fair to assume here that a very small 



DIAGNOSIS OF NEPHRITIS WITHOUT EDEMA 739 

embolias had blocked a cerebral vessel and caused a rather widespread 
cerebral edema and anemia of short duration. 

Quite frequently the uremic attacks begin with twitching followed by a 
clonic convulsive motion of a rather limited muscle group and from here 
rapidly extends to involve most of the muscles of the body. This may 
resemble closely a Jacksonian focal epilepsy and suggest a focal brain 
lesión. In some of these cases the mistaken diagnosis of brain tumor is made. 
That the diagnosis is not easy is shown by the fact that the mistake in 
diagnosis is, at times, made in either direction, a brain tumor being diagnosed 
as an uremic seizure, and vice versa, the uremic seizure is called brain 
tumor. 

Diagnosis of Chronic Nephritis withoüt Edema 

Symptoms and signs of chronic nephritis without edema are such that at 
times confusión of diagnosis may come with such conditions as enlarged 
prostate, chronic cardiac disease, general arteriosclerosis, essential hyper- 
tension, renal calculus or neoplasm, cerebral tumor, cerebral hemorrhage, 
epilepsy, neurasthenia, gastrointestinal disease, pernicious anemia. It does 
not follow from this that there is much difficulty in making the diagnosis in 
the vast majority of the patients. 

The frequency and nocturia of chronic nephritis are symptoms suggestive 
of prostatic enlargement. As enlarged prostate causes back pressure on the 
kidney with albuminuria and depressed renal function, it often is difficult 
to distinguish the prostatic effect from that of a coincident chronic nephritis. 
That type of prostatic disturbance, in which an enlarged median lobe or other 
change causes prostatic obstruction without much palpable enlargement of 
the prostate gland, is particularly difficult to distinguish from a simple 
chronic nephritis unless cystoscopic examination is made. 

Confusión with chronic cardiac disease has already been referred to. If 
the lesión in the heart is not easily demonstra ted, the therapeutic test of the 
effects of digitalis promptly clears up the diagnostic difficulty. 

As so many chronic nephritics have high blood pressure and arterio- 
sclerosis and as both conditions often cause the urinary picture commonly 
found in this type of chronic nephritis, it may be very difficult to make out 
whether the renal lesión is primary or secondary and to determine its 
signiñcance in the complex. Tests of renal function help here. This will be 
discussed later on under essential vascular hypertension and arteriosclerosis. 

Those chronic nephritics with periodic hematuria may resemble patients 
with renal calculus or neoplasm. X-ray study, especially with an opaque 
fluid filling the renal pelvis, often is needed to clear up the diagnosis. 
Cystoscopy with ureteral catheterization should be included in the study of 
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such cases. That the hematuría of chronic nephritis may be and often is 
unilateral needs to be remembered. The renal calculus or neoplasm is less 
apt to ha ve hypertension, so the absence of hypertension is suggestive of the 
former conditions. 

Cerebral tumor, cerebral hemorrhage, and epilepsy may be confused with 
chronic nephritis in those nephritics who have cerebral edema, uremic 
attacks or transitory circulatory disturbances. In this connection it should 
be remembered that a convulsive seizure or suddenly developing coma from 
whatever cause, is accompanied by albuminuria, glycosuria and cylindruría. 
Actually often it is not possible to determine the presence or absence of 
nephritis until the seizure is over. Mistakes in diagnosis unquestionably are 
made under these circumstances in both directions. 

As far as neurasthenia is concerned the point in diagnosis is not to over- 
look the usual signs of chronic nephritis because symptoms are of such a 
nature as to suggest neurasthenia. There is a tendency in seeing these 
nervous individuáis to be satisñed with a snap diagnosis and not really give 
the patient that careful sort of study that might be expected to reveal an 
underlying organic disease. Such patients not infrequently suffer from 
having a psychological or psychoanalytical study with the omission of 
most of the ordinary physical examina t ion, or when the latter is made, it 
is done in too cursory fashion or by one better versed in the study of the 
mind than of the body, i.e. t by a neurologist who is but a poorly trained 
diagnostician of general bodily ills; unfortunately proportionately about 
as many neurologists belong to that group as do general internists to the 
group who know almost nothing of neurology and neurological methods. 

Gastrointestinal symptoms in chronic nephritis but too often lead to the 
mistaken diagnosis of acute or chronic indigestión. Alas how often do our 
newspapers contain the notice of a death from acute indigestión when 
actually there has been a chronic nephritis unrecognized until uremia 
develops or not recognized at all. Acute indigestión may Irill but as a fatal 
disease it is one of the rarest. Chronic indigestión may be long treated 
because it is a prominent symptom and the physician not even suspect the 
causal nephritis. Various mistaken diagnoses of gallstones, chronic gastríc 
ulcer, chronic appendicitis, intestinal obstruction and intestinal neoplasm 
may lead to operation when the symptoms merely accompany chronic 
nephritis. I myself have treated chronic nephritics previously operated on 
for each one of this group of wrong diagnoses. 

Pernicious anemia with its sallow pallor, its gastrointestinal symptoms, 
slight pitting edema of the ankles, and its albuminuria with a few casts and 
low renal function as measured by the two hour renal test (Christian 18 ) may 
simúlate chronic nephritis very cliwely and the true diagnosis only be made 
when the blood is studied. 
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Prognosis in Chronic Nephritis without Edema 

Prognosis is far better in this type than in the edematous group. Eventu- 
ally the chronic nephritis or its associated cardiovascular disturbance kills, 
but the duration of the disease of ten is one of years. I know of a case of this 
group in which two eminent consultants made a diagnosis of chronic nephritis 
and expressed the opinión that the patient might live six months. Their 
diagnosis was correct ; their prognosis missed the mark by some thirty years; 
the patient had chronic nephritis and died in uremia after a life of chronic 
invalidism. Such an error indicates either that their basis of estimating 
prognosis was very inadequate or that there are remarkable variations that 
occur in the progression of the disease in individual patients. There is little 
doubt but that both factors prevailed then and that both still hold to a very 
considerable degree notwithstanding the great progress we have made in 
recent years in methods of measuring renal function. It is a fact that in 
chronic nephritis without edema renal function may be at a very low level 
without the general condition of the patient or the ordinary methods of 
examining the uriñe giving any indication of this. Furthermore, it is true 
that at even a very low level of renal function progression of the procesa may 
practically cease as shown by some recen tly reported cases of O' Haré 19 
and the patients remain in statu quo for a long time (Case X). On the other 
hand, progress may be steady and duration relatively short (Case XI). 

It follows from the preceding that methods of measuring renal function 
are of very great valué in estimating prognosis in this type of patient. 
Determinations of phenolsulphonephthalein excretion and of levéis of total 
non-protein nitrogen and urea nitrogen in the blood, possibly of creatinin, 
are of the greatest aid. Still it must be remembered that not single tests but 
tests repeated at intervals are necessary to form an idea of the progression of 
the process, a very important factor. Various extraneous factors such as 
circulatory disturbances, diet, etc., may play a very considerable part in 
causing renal function, as measured by these tests, to vary and they need to 
be taken into consideration and either allowed for or corrected before draw- 
ing conclusions as to prognosis. 

Finally, it needs to be recognized that intercurrent infections and 
cardiovascular disturbances frequently have more to do with causing death 
in this group than does the renal condition with its defective function. As 
prognosis based on estimation of renal function concerns alone the proba- 
bility as to death from renal insufficiency, allowance must be made for these 
other factors before stating the probable duration of life in this type of pa- 
tient. This is not the proper place to discuss methods of estimating progno- 
sis in cardiovascular disease, but it is evident that in the chronic nephrític 
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without edema in whom cardiovascular disturbances are prominect these 
need to be estimated as to their pcognoetic signiñcance by every available 
method before forming a judgment as to prognosis in the given patient. 

A persistingly low 'phthalein output and high biood urea nitrogen in a 
patient with chronic nephritis means a poor prognosis. In ¿orne patients 
with these, there are very few evidenoes in the uriñe in the way of ceüs and 
casts of any active degenerative changes gotng oc in the kidney and these 
individuáis mav. at times, remain for several vears in essentialrv the same 
condition (Case X). They are. however. disrinetry exceptioos to the 
general rule that if 'phthalein excretion remains beiov ten per cent, in tvo 
hours and urea nitrogen above 40 mgm. per 100 c.c. oí biood. the duration of 
life will be less than one vear. Such low valúes mav be found bv reason of a 
temporary cardiac distúrbanos, a dietary indiscrerioci. or an acute exacerba- 
tion of renal process and improve later: obvioush' then the prognostjc 
signiñcance is changed; prognosis es not so sernous as these tests at that 
given time otherwise woukl indícate. 

Ophthalmoscopic examinations are oí much prognosric imp oc ta nce. 
Albuminuric retinitis in this group is of very bad ornen, most of the patients 
showing it dying in the year. Retinal hemorrhages aie by no means of such 
serious impon. Ophthalmoscopic examina tion gives us aecurate informa- 
tion as to a group of small biood vessefc mtimately associated with the cere- 
bral arteríes and afTords us our best available index of the cooditioa of the 
cerebral vessels. From the condition of the retinal biood vessels ve can 
form some idea as to the probability of cerebral hemorrhage. often the 
terminal event in the chronic nephritic without edema. 

Ordinary methods of uriñe examination. especially variarions in alhumin 
conten t, are of relatively little help in prognosis* Very frequent examina- 
tions of this kind are probabry best omitted as they serví» to depress undufy 
the patient if their result is reponed to them. It is highly inadvisable to 
allow the patient to examine his own uriñe for albumin. Albuminuria is a 
very poor index of what diet should be allowed the patient. Variations in 
cells and casts are of greater signiñcance. but on the whole are more a source 
of error than of aid in the munagement of the patient with the probable 
exception of the appearance of red biood cells. 

Repeated measurements of biood pressure are of little aid. Parricuiarty. 
as at the present time biood pressure is such a matter of parior and other 
poli te conversation and it is difncult to measure it without your patient 
knowing the result, I have come to the opinión that it is best to omit the 
repeated estimation of biood pressure. Biood pressure estimates are of 
diagnostic help: occasional repetí tions aid us but. in general, knowiedge of 
the height of the biood pressure from day to day is of no valué in the manage> 
ment of the case and tts signiñcance is best made out from symptoms and 
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signs of cardiac disturbance obtained from the general examination of the 
patient. So, I would say, do not malee a daily or a regularly repeated 
blood pressure determination in the patient with chronic nephritis that you 
are treating; from time to time blood pressure measurements should be 
included in the general physical examination of your patient without undue 
emphasis to the patient of any particular signiñeance attached to that phase 
of your examination. 

Changes in the patient's symptoms often suggest an impending uremia. 
Increased nervousness or headache, digestive disturbances, dyspnea, 
irregular respiration, changes in visión, should be noted and not considered of 
trivial signiñeance. The careful physician watching his patient can, after 
all, form a very good idea as to progression of events in the course of the 
disease. I would emphasize that no tnethod of measuring renal function jusíifies 
failure to note carefully variations in the patient to be made out by the eye, 
tempered in its observations by common sense and a knowledge of nephritis 
built upon a basis of carefully observed cases. Very often, not always, the 
unexpected change found in renal function is unexpected in inverse ratio to 
the attention the physician has been giving his patient. 



Treatment of Chronic Nephritis without Edema 

Treatment is in large part a matter of regulating general hygiene, with a 
view to reducing to a mínimum the incidence of infection and affording, as 
far as is possible, functional rest to the kidney. To keep the patient in good 
general condition and to reduce strain is the goal sought by most methods of 
treatment. There is little to be done in the way of direct treatment of the 
renal condition. 

Foci of Infection 

Removal of foci of infection is an obvious duty in managing a nephritic. 
In the early stage of the nephritis this jnay have a very considerable effect; 
later the effeets usually are not very marked; still these focal infections 
should be treated whenever found. It is to be remembered that not every 
rarefaction revealed by X-ray at a tooth root means a focus of septic absorp- 
tion, and that not every tonsil, which is not normal, is a source of trouble. 
Teeth are but too often uselessly extracted; tonsillectomy, particularly in 
adults, is an operation not to be undertaken lightly and the opera tion may 
be far more injurious than the imagined focus of infection. Rare good 
judgment is needed in diagnosing and determining the effect of focal infec- 
tions of all sorts before advice as to their treatment is given. I am of the 
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opinión that today, by many, much harm is being done by the radical 
treatment of supposed foci of infection; it is a wrong attitude to take when 
one says,"having found no other cause I will remove the tonsils even if 
careful examination reveáis no actual disease" or M I will have several teeth 
extracted because a slight X-ray rarefaction may indícate a droplet of pus." 
Certainly the exercise of common sense is needed in this matter. 

Climate and Exercise 

A warm, equable climate, free of great extremes of temperature and 
moisture, suitable for a daily out-of-door existence, is best for the nephritic 
without edema. High altitudes are undesirable as is a low, moist, debili- 
tating coastal región. Modérate open air exercise is of great help. Golf is a 
most excellent sport for the nephritic until the advanced stage of the 
condition compels almost complete rest. A let down in business strain is 
very desirable; stopping all business activity is rarely an advantage. When 
first recognized, the effect of a reasonably prolonged vacation serves as a 
most admirable guide as to the probable effect on the individual of sub- 
sequent reduction of various sorts of his activities. In this matter a very 
individualistic management is needed. 

Diet 

Alcohol needsto be ¡nterdicted to the nephritic; a modérate use of 
tobáceo may be continued by almost all. Over-eating should be stopped 
just as zealously as the use of alcohol. Diet would seem to be a very impor- 
tant fea ture of the treatment of nephritis, but as to the real effeets of the long 
continued use of the various elements of the average diet on the nephritic, 
we have a most surprising lack of knowledge. Our dietary management is 
almost entirely empiric, because it is to be applied over a long time in a 
chronic condition when our aecurate observations are few and almost 
entirely limited to very short periods of time. There is a great need for 
investigation of the effeets of long continued diets in nephritis. 

As for diets, so for fluids. I know of no satisfactory work on which to 
base a view as to how much fluid is best for the chronic nephritic without 
edema. In acute nephritis and in some forms of chronic we at times see that 
an increase in water intake is followed by a fall instead of an increase in 
uriñe amount. From this we argüe that increased fluid in its excretion 
causes increased work on the kidney and so may do injury to a kidney 
already working nearly at the level of its maximal ability to work. In acute 
experimental nephritis diuretics, including water, cause a shortening of the 
period of life of the animal (Christian and O'Hare 10 and Walker and Daw- 
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son 21 ). Increase in water intake frequently increases edema and decreases 
uriñe flow in cardiac cases and patients with nephritis of the edematous 
type. Such observations are the cause of the opinión quite generally held 
that an excessive fluid intake is undesirable for the nephritic of any type. 
However, does this justify any opinión as to the optimum of fluid intake to 
be persisted in day after day for the long period of duration of disease in the 
chronic nephritic without edema? Does it justify discarding the claims of 
good from a large water intake especially as followed at certain spas? In 
spas is it the water or its mineral content that is beneficial? These are ques- 
tions that we should honestly put to ourselves and seek to answer by care- 
fully planned observations of patients and their renal function continued 
over long periods of time with various diets and varying fluid intakes. Until 
this is done we need to recognize fully the empiricism of our advice as to 
diet and fluid intake for the chronic nephritic without edema. 

At the present time, on the basis of such information as we have, it seems 
justified to advise the following in regard to dieting the chronic nephritic 
without edema. Fluid intake should be modérate, ranging between 1 ,20o c.c. 
and 1,800 c.c, per day, increasing when sweating is more marked, decreasing 
when it is less in evidence; this latter applies both to the natural sweating 
varying with atmospheric temperature and moisture and to artiñcially 
induced sweating. Fluid intake should be chiefly good water, milk, lemon- 
ade, orangeade, and a modérate amount of tea, cocoa, and coffee. The 
patient's natural thirst is a good index as to the amount to be given after the 
patient has had some guidance by a period of actual measuring of the fluid 
intake. 

In the same general sense, diet should be established on the principie of 
reducing the intake of protein and extractives and of sodium chloride, 
substances which seem to cause most work on the kidney in their excretion, 
and at the same time ranging so that the diet is adequate both in calones and 
in variety of protein and the necessary vitamines. As a basis of such a diet, 
at the Peter Bent Brigham Hospital we set as a standard not to be exceeded 
in protein valué for the mild to moderately marked chronic nephritis a 
daily intake of 75 grams of protein and a carbohydrate and fat moiety to 
make up about 2,000 calories. This is termed a standard nephritic diet and 
may be summarized as follows: 
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Standard Nephritic Diet 



Food 


Amount 


Protein 


Fat 


Carbohy- 
drate 


Calones 


Milk 

Cream 

Olive oil 

Butter 

2 Eggs 

Sugar 

Cereal 

Bread 

Macaroni 

Vegetable 

Cocoa 

Meat 


400 c.c. 
60 c.c. 
20 c.c. 

45 gms. 
100 gms. 

25 gms. 
150 gms. 

60 gms. 

100 gms. 

300 gms. 

5 gms. 

150 gms. 


13.2 gms. 
1.3 gms. 

• • • • 

0.4 gms. 

13.4 gms. 

• • • • 

3.3 gms. 
5.5 gms. 
3.0 gms. 
6.0 gms. 
1.0 gms. 

28.5 gms. 


16.0 gms. 
24.0 gms. 
20.0 gms. 
38.2 gms. 
10.5 gms. 

• • * ■ 

0.4 gms. 
0.7 gms. 
1.5 gms. 

1.4 gms. 
18.0 gms. 


20.0 gms. 
1.8 gms. 

• • • • 

• • • • 

• « • • 

25.0 gms. 
17.6 gms. 
31.6 gms. 
15.8 gms. 
30.0 gms. 
1.8 gms. 

• • • • 


276.8 
228.4 
180.0 

3454 
148. 1 

1 00.0 

87.2 

1547 
88.7 

144.0 
23.8 

276.0 


Totals 




75.6 gms. 


130.7 gms. 


143.6 gms. 


2,053.1 



If this ¡s prepared without adding sodium chloride it will rarely exceed a 
two gram valué for twenty-four hours and to this may beadded, when the 
meáis are served, enough sodium chloride to give an approximate total of 
three to five grams of sodium chloride per day as determined for the patient 
as being the desirable salt intake. This salt had best be placed on the 
patient's tray to be used as taste dictates. Coffee, tea, cocoa, lemonade, 
orangeade, water, are added in proportion as is needed to make up the 
twenty-four hour intake of fluid regarded as desirable for the patient. On 
such a basis very good daily menus may be constructed as the following 
example shows: 



Breakfast 

1 orange 

150 gms. cream of wheat 

(20 c.c. cream) 
1 egg, scrambled 
20 gms. of toast 
15 gms. of butter 
150 c.c coffee 

(cream, 20 c.c.) 

(sugar, 10 gms.) 

(milk, 25 c.c.) 

Forenoan 
200 c.c. milk 



Dinner 

100 c.c. milk soup 
75 gms. roast beef 
100 gms. potato 
100 gms. carrot 
20 gms. bread 
15 c.c. butter 
Custard 

(milk, 100 c.c.) 
(sugar, 10 gms.) 
(1 egg) 
150 c.c. tea 

(milk, 25 c.c.) 
(sugar, 5 gms.) 



Afternoon , 

150 c.c. orange or lemonade 
(sugar, 5 gms.) 

Supper 

50 gms. chicken 
100 gms. spinach 
100 gms. baked apple 

(sugar, 5 gms.) 

(cream, 20 c.c.) 
150 c.c. tea 

(sugar, 10 gms.) 

(milk, 25 c.c) 
20 gms. bread 
15 gms. butter 



Such a day's menú yields 75 grams of protein and 2,025 calones. 

Menus with less protein may be made up on this same general plan and 
in order to simplify them for the home use of patients they may be expressed 
in terms of household measures as shown in the following: 
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Standard Nephritic Diets 



K orange 

3 heaping tablesp. cream of wheat 
i slice bread 3x$x}i ¡nenes 

i egg 

i cup cottee 

4 teasp. cream 

2 teasp. sugar 

5 teasp. milk 

i glass milk 

i cup milk soup 
i average slice lamb 
i average potato 

3 heaping tablesp. string beans 
i slice bread 3x31c >¿ inches 
Fruit salad 

yi small peach 
K orange 

A teasp. mayonnaise 
Average portion lettuce 
I cup tea 

4 teasp. cream 
1 teasp. sugar 

1 cup orangeade or lemonade 

yi slice chicken $x2x}i inches 

3 heaping tablesp. carrots 
1 very small pear 

1 cup tea 

5 teasp. milk 

4 teasp. cream 

2 teasp. sugar 



yi orange 

3 heaping teasp. cream of wheat 

1 e £* ^ 

1 slice toast 

4 teasp. cream 

2 teasp. sugar 
}/ s glass milk 

1 glass milk 

K glass milk soup 
1 small slice beet 

1 small potato 

2 heaping tablesp. squash 

1 slice bread 3x3x^4 inches 
Custard 

yi glass milk 

2 teasp. sugar 

1 egg 
y 5 glass cream 
1 teasp. sugar 

I glass lemonade with 1 teasp. sugar 

yi slice chicken 3x2x^4 inches 
yi tomato 

1 slice bread 

2 slices pineapple 
8 teasp. cream 

2 teasp. sugar 

5 teasp. milk 



Protein 60 
Calones 1,972 



Protein 65 
Calones 1,953 



Many different methods may be used in simplifying directions in regard 
to such dietíng of nephritic patients so that they may be followed easily at 
home by patients of average intelligence. The goal sought is an approxima- 
tion that will give a daily diet ranging at about certain determined levéis of 
protein and of salt contení and not exceeding a given máximum, a diet that is 
adequate for the nutrition of the patient and allows of sufficient variety 
to maintain appetite. Doctor O'Hare, in our clinic, has used with success 
with dispensary patients the following method. The patient receives 
this sheet. 
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Nephritic Diet Sheet 

Any combination of the foods listed below may be selected. 
Foods not listed below must not be taken. 
In Groups I and II there is a restriction ¡n the total amount. 
The foods in these groups must be served in full or half portions. 

A full portion in Group I counts i (i is equivalent to approximately 4 grama of protein). 
A full portion in Group II counts 2. 

In Group III the quantity of each is not restricted, although you are urged to use discre- 
tion. 

.YOUR TOTAL SCORE FOR THE DAY SHOULD BE 

YOUR TOTAL AMOUNT OF FLUID SHOULD BE PINTS. 

Do not add salt or spices to the food after it has been cooked. 







GROUP I 








(Each full portion counts 1) 








Full portion 






Full portion 


Bread (white) 


1 av. si ice 


Baked beans 




1 tbsp. 


Bread (graham) 


1 av. slice 


Lima beans 




i K tbsp. 


Uneeda biscuit 


5 crackers 


Potato, creamed (P. B, 


. B.) 


1 tbsp. 


Shredded wheat 


1 biscuit 


Potato, mashed (P. B. 
Potato, boiled 


B.) 


\H tbsp. 
iyí mea. 


Cereals 




Green peas 




2 tbsp. 


Oatmeal 


2 tbsp. 


Canned cora . 




2}4 tbsp. 


Boiled rice 


3 tbsp. 


Onion, boiled 




3 tbsp. 


Cornmeal mush 


4 tbsp. 


Macaroni 




4¿í tbsp. 


Cream of Wheat 


6 tbsp. 


Squash, boiled 




5 tbsp. 


Fariña 


6 tbsp. 












GROUP II 








(Each full portion counts 2) 








Full portion 




Full portion 


Milk 


I glass 


Chicken, roast 


$• 


x3'xH' 


Egg 


1 eeg 
1 y4 tbsp. 


Lamb chop, broiled 


9 


chop 


Eggs (scrambled). 


Lamb, roast 


Custard (P. B. B.) 


3 tbsp. 


Beef, roast 


3' 


xa'xjí' 


Fish 




Beef steak, broiled 


2' 


X I* X I* 


Cod t boiled 


i'xi'x iK - 


1 






Haddock, boiled 


i l A" x i'x l" 


1 






Oysters 


7 oysters 









Vegetables 

Turnios Celery 

Carrots Tomato (fresh) 

Cabbage Tomato (cooked) 

String beans Lettuce 

Cucumbers Asparagus 
Cauliflower 



GROUP III 

(No restriction) 

Fruit 
Watermelon Raspberries 



Plums 

Pears 

Peaches 

Strawberries 

Grapes 

Apple sauce 



Blueberries 

M us k melón 

Apple 

Pineapple 

Prunes 

Orange 



Sugar 

Syrup 

Canay 

Honey 

Maple sugar 

Butter 



Miscellaneous 

Cornstarch 
Arrowroot 
Tapioca 
Post Toasties 
Maple syrup 
Olive Oií 



Grapefruit 
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Instruction is given by illustration of what is meant by slice, glass, 
tablespoon, etc. The patients are told how to prepare the dishes into whose 
composition go several ingredients. Most of them find relatively Httle 
difficulty in arranging day by day a diet that falls within the limitations 
prescribed for them. 

In some such way as descríbed above, the chronic nephritic without 
edema is kept to a diet not exceeding seventy-five grams of protein per day. 
If from changes in renal function, or in the patient's condition, it is evident 
that the renal process is a marked one, the protein level is reduced, as needs 
be, down to the level of twenty-five grams per day, a so-called low protein 
diet as already described when discussing acute nephritis. (Chap. X of 
this Vol.) If there is reason to know that sodium chloride is excreted with 
great difficulty, it in turn is reduced. Patients quite readily accustom 
themselves to using only small amounts of salt with their food, particularly 
when the amount is gradually reduced and flavor is supplied by fruit jellies. 

Spices, peppers, and all condiments should be forbidden to these patients. 
As these are left out and salt is reduced in amount, especial care must be 
taken in serving the meáis and by frequent changes in their content to make 
them as appetizing as possible. When the patient's appeti te flags, the question 
should be raised at once, is this due to incipient nausea of beginning uremia or 
to the kind of diet furnished? If, the former, as indicated by evidences of 
decreasing renal function, eliminative treatment and a diet reduced in pro- 
tein should be begun. If on the other hand, the loss of appetite comes from 
other causes, the patient should have more time out of doors, more exercise, 
increasing this with caution, and a change in diet. At this time it is distinctly 
more worth while, in fairly wide limits, to stimulate the patient's appetite 
with food he may crave than to adhere to a diet restricted in protein and in 
other ways. 

As already referred to elsewhere in the pages on nephritis, we have little 
actual knowledge of the effects of different sorts of protein on the diseased 
kidney. It is reasonable to think that from several proteids with about the 
same proportions of protein, fat and carbohydrate, there may be different 
effects depending upon the make-up of the proteid in amino-acids, and in 
extractives, or depending upon a possible anaphylactic effect. This is a field 
needing much investigation with the probability of obtaining results of much 
signiñcance in the dietary management of nephritis as well as of other 
diseased conditions. 

Hydrolherapy 

Hydrotherapy in various forms is very useful in managing this type of 
nephritis. A weekly or bi-weekly sweat bath is an excellent routine measure 
when the patient's general condition is good. It should be followed by a 
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cool rab, massage and several hours' rest. \Yhen diere are toxic symptoms 
more frequent sweat baths, hot baths, or hot packs are very useful, tbe 
number. duration, and character depending on the patíent's conditíon. 
With the associated hypertension the carbón dioxid bríne bath may be 
useful as well as with the milder symptoms of associated cardiac insuffidency. 
A daily warm bath is important for all, as it helps to keep the skin in good 
condition. CoW baths are contra-indicated in this group, though cold rubs 
may be allowed when the parientes reaction to tbem is good and prompt. 

Venesectum 

Bleeding from time to time is distinctly beneficial in this type of case if 
ihe patient is not debilita ted and if there is no secondary anemia. Headache 
and oiber disagreeable head symptoms such as dizziness often are reüeved 
promptry by bleeding. Bleeding is an important part of the treatment of 

Purfotúm 

Tbe bombéis of the chronic nephritic should be moved daily, uszng müd 
tx^ if neoessary. Constipation is injuríous and straining at stool may 
be very dartgerous for the patient with high blood preasure. Müd catharsis 
obvíales bcih. A weekry brisk purge with magnesium sulphate, jalap, 
casrcr c£I« or calóme] is a valuable part of the routme management of the 
average patient of this group. \lgorous purgation is pan of the treatment of 

Tmaxmuau M Sptcial Feotones 

Cerain sptciúl jfattKrc* need to be menoooed in relatxn to treatment; 
socae swcial íearures ha ve been touched upon already in describing the more 
genera] ineasvres in treatment. Vrtmtc is the most important special 
?earure req^iriTíg trearment. Tbe essential measurcs to appíy are bfoerixng. 
«vearir^:. ca: harsis* and oonrrol of convukmBS* Diuretics oocasaocajly may 
he uskV.. Tbes* measunes ha ve bcwi discussed already ^see Chap. Xof 
tiiis vo:ume m-here treviTment oí uremia in acute nephnris is describo!). 

í¿*ía&* ví *t ir. nephriris is ruraied in the same w?iy as it is when it 
.x-vut* '•.riJí^viTr^ir.jec by Tjephriti^. Trie u¿* of digitaüs in sumdent dosage 
^:?er. hnry> Tn^re irnrvYATTnent :han mvoild be antiripated when it is 
?ifv.:.rs*i - h¿: rtirvc.ic Tscohriiis exi«s mi:h an aeeompar.yn^ marlaed j jhHIm ' 
:rís^fr»^ír»cA Kiof rraal íutktíoc: is nt-noerve xmx-h worae by ebremie passrve 
.vcc*>: -j.-c. . c\"-.a:vrv :rr.rrc\xnx-r.i causes xrKTC&aed renal fimcrian. 

I>y?jtr-jv:.. es^ecu-S :hf luro&ys»*! dx-üyunejL may he inuch benefited by 
a $^Sr«;:arx\xs$ ir. wrjíc. o: i ce. oí cpinephrin v adnenalm "'.. 
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fairly large doses (fá to 1 gram) may improve respiration; sometimes it 
stops the irregular breathing which is so annoying to some nephritics. 
As a rule, however, it causes no real improvement. Nitroglycerin and the 
nitrites occasionally decrease dyspnea but as a rule their use is disappointing. 
The treatment of hypertension and its associated symptoms will be 
discussed in the section on essential vascular hypertension. 



Part II 

ESSENTIAL VASCULAR HYPERTENSION 

Introduction 

This title is out of place in a discussion of nephritis if the condition is 
looked on as a purely vascular phenomenon; better that it should be in- 
cluded under diseases of the blood vessels. On the other hand, if vascular 
hypertension is due, as some believe, to chronic nephritis it is proper to 
discuss it in relation to nephritis, but if so the word "essential" should be 
dropped. However, at the present time it seems likely that some inter- 
medíate ground is proper; and the subject might be discussed appropriately 
in either connertion. Actually we do not know today the cause of high 
blood pressuie ñor its relation to the changes which we observe to take 
place both in the cardiovascular structures and in the kidneys during the 
progress of the condition. It is sufficiently independent of nephritis to 
justify the term "essential." The association of high blood pressure, how- 
ever, with renal disturbances is cióse enough to warrant describing the 
condition in this place. 

By "essential vascular hypertension" we understand high blood pressure 
not obviously secondary to any demonstrable cause and we distinguish it 
from high blood pressure that gradually develops in chronic nephritis or 
quickly develops in acute nephritis in an apparent cióse relationship to renal 
insufficiency, in this sense a secondary hypertension, while the essential 
vascular hypertension might be considered a primary condition. Sir Clifford 
Allbutt calis it hyperpiesis. As a clinical entity the condition is definite. 



Etiology 



Essential hypertension probably has a variety of causes; neither the 
immediate ñor ultímate cause is known with certainty. Some regard it 
as the result of infection ; focal or general. The evidence of a time or causal 
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relation to infection is slight; certainly in most cases there is no obvious 
relation to recent infection. Granted that infection often preceded the con- 
dition, just how it brought about the hypertension would be difficult to 
see. Others consider that this form of hypertension is caused by dis- 
turbance in the glands of internal secretion. Its frequency in or about the 
period of menopause indicates a relationship to ovarían activity. A causal 
relation to increased thyroid activity has been suggested ; hyperthyroidism 
often causes hypertension, but oatients of this group show almost none of 
the clinical manifestations of hyperthyroidism and their basal metabolism is 
normal or subnormal, not increased as would be the case with increased 
thyroid activity. 

Many have attríbuted essential vascular hypertension to nephritis 
making the cause in some way related to decreased renal function. While 
there is much evidence to show that nephritis may and often does cause 
hypertension, it is a striking feature of this group of cases that with a very 
high blood pressure we may be quite unable to demónstrate any sign of renal 
disturbance or only the mildest form. 

Others consider that it results from vascular lesión, some form of arterio- 
sclerosis, possibly the so-called capillary fíbrosis. In the early stages we can 
demónstrate no signs of arteriosclerosis; objective vascular lesions come 
later and seem to be the result of the long continued high pressure; at 
autopsy in some cases we do find thickemng of small arteríes everywhere, 
but we cannot say whether this was present early and the cause of the high 
blood pressure or merely the result of long continued hypertension eventu- 
ally causing organic lesions in the blood vessels. 

Another view is that it results from nervous disturbances causing a 
maintained general vasoconstriction. The condition often appears in those 
subjected to nervous strain as in those worried or working under high 
pressure. It is believed to be a condition peculiarly frequent under condi- 
tions of modern civilization but we do not really know its frequency in 
civilized people of an earlier day ; prior to the general use of an apparatus for 
measuring blood pressure many cases were surely overlooked. There is little 
data in regard to its existence in savage tribes. We do know that nervous 
influences raise the blood pressure and many of these patients with essential 
vascular hypertension are extremely sensitive to psychic disturbance, their 
blood pressure jumping 20 to 30 mm. of mercury at the mention of an 
unpleasant or worrying topic. 

Overneating and meat eating are possible causes; others think hyper- 
tension mav lx* the result oí a disturbed sodium chloride metabolism 18 . Die- 
tary reduction often lowers bkxxl pressure but thereare many failures of effect 
from dietar>" limitations. Many of these individuáis are heavy eaters but the 
condition is seen in the abstemious and in the vegetarían. Alcohol is thought 
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á cause r the proof is lacking. Syphilis appears to have no causal relation; 
though often present many of the patients have no history of syphilis, and 
Wassermann reactions are repeatedly negative. 

It is probable that many factors play a part. It would seem that almost 
any that have been mentioned may be a solé cause or at least one of severa! 
causes. Middle adult life and up to about fifty is the period in which the 
majoríty of people first show the hypertension. It does not seem so common 
for it to develop either early or late in life, though it is observed in both 
periods. 

Pathology 

As already intimated nothing is known as to the early changes in essen- 
tial vascular hypertension. A functional vasoconstriction is assumed; this 
is puré hypothesis though by no means improbable. When patients die 
fairly early in the course of the disease, usually by reason of vascular acci- 
dent, we ñnd diffuse thickening of the smaller arteries, but not much change 
in the larger arteries. The kidneys are red, essentially normal except for 
thickening in the smaller arteries and an occasional atrophic or sclerosed 
glomerulus. These changes may be simply secondary. No other lesions may 
be found. Adrenal hypertrophy or other change in the adrenals, formerly 
claimed to be present, is no longer credited ; there is no satisfactory evidence 
that increased adrenal activity causes the hypertension. 

Somewhat later in the course of the disease vascular lesions are more 
prominent and now arteriosclerotic changes are found in the larger vessels. 
A little later renal changes are 'more evident. Kidney cortex is slightly 
thinned; kidney surface is slightly granular; the kidneys are beefy red; 
sclerosed glomeruli and atrophied tubules are more numerous; blood vessels 
are more generally thickened. These kidney lesions, however, are much 
less marked than what is found in the ordinary type of chronic nephrítis and 
would seem to be the result rather than the cause of the vascular disturbance. 
In some of these patients I have seen the arterioles everywhere thickened so 
that in the gross they stood out on cross section with open lumen and 
thickened wall in kidney, heart, intestinal wall, etc., and under the micro- 
scope the vessel wall was seen to be uniformly thickened, the change mostly 
in the media. 

These more advanced cases have many resemblances to cases of degenera- 
tive arteriosclerosis and to cases of chronic nephrítis. Very probably these 
three conditions are often mingled in the same patient and it is not possible 
from autopsy evidence to reconstruct the type, sequence and progression of 
lesión. Borderline or mixed cases must be common. It is to be remembered 
that our pathology is largely of the late or end stages; essential vascular 
Vol. III. 48 
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hypertension is a condition that may long persist without very disturbing 
symptoms and we have very Httle knowledge of anatomical changes, if any 
are present, in these earlier períods of the condition. 



Symptoms and Physical Findings 

Many cases are discovered by the routine use of the sphygmomanometer 
as in examinations for life insurance ; in these there are no symptoms or signs. 
In many, symptoms are vague and indefinite ; routine thorough examination 
is made because the patient realizes he is not just right and this reveáis the 
hypertension and often no other abnormality. There may be said to be no 
characteristic symptoms or mode of onset and yet, as we shall see later, 
numbers of these patients, if studied, may be grouped so that there are 
several sub-groups presenting many features in common. 

Notes on a single patient that I have observed will ¡Ilústrate a number of 
features of essential vascular hypertension and serve as an introduction to a 
description of the clinical phenomena of the condition. 

Case XII. — Male, aged sixty-three, first studied in the wards of the 
Peter Bent Brigham Hospital in November, 1914, Med. No. 1955, was again 
under observation in 1915, 1916, 1918, and 1919, coming each time except 
the last on request rather than because of any symptoms. 

As already stated he returned to the hospital several times for examina- 
tion but he had no unpleasant symptoms, and physical examination was 
negative except for slight cardiac enlargement and chorio-retinitis. This 
continued until June, 1919, when he developed the symptoms to be described 
later. 

On November 22, 1915, his blood pressure was 235 mm. systolic, 105 mm. 
diastolic. On October 14, 1916, it was 222 mm. systolic and 102 mm. dias- 
tolic; two days later it was 194 mm. systolic and 100 mm. diastolic. During 
this period it will be seen f rom reference to the table of urinary examinations 
and tests of renal function his uriñe was of normal specific gravity, contained 
no albumin andonly a rare cast on two examinations; at other times none. 
In 1914, 'phthalein excretion and total non-protein nitrogen in the blood were 
normal. Until June, 1919, 'phthalein excretion decreased slightly; blood 
urea nitrogen remained normal. A two hour renal test in November, 1915, 
(Fig. 1) showed a rather high specific gravity with a range of variation 
covering six points and a considerable variation in percentage concentration 
of sodium chloride and nitrogen. The night amount of uriñe was not above 
what may be regarded as a high normal. A year later a repeated test 
(Fig. 2) shows a somewhat similar condition. The only abnormality now is 
an increased night amount of uriñe. 
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In June, 1919, new conditions developed as shown by the following note 
oí Dr. O'Hare: "He has been a trifle more dyspneic on climbing stairs and 
huís and has had occasional diízy spells, and his memory is not quite so 
good. Nocturia at present twice every night. He says he has had some 
drowsiness in the day time. General physical examination showed his 
condition to be the same as previously. Blood pressure was systoüc 148 
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Fig. 1.— Two hour renal test on Case 12, Nov. 1915. 

resulta o[ the analysis of the uriñe collected ¡n sepárate portions throughout the day, and 
the next suecceding night. The columna give ¡n order the amount of uriñe in cubic centi- 
metersand thesodiurnchlorideand nitrogen ingrams in the difieren! portions of uriñe. The 
solid Unes joining dots ¡n the space of each calumn give ¡n order the speciñe gravity of Ihe 
uriñe and the percentage conci-ntration of sodium chloride and nitrogen in these severa] 
portions. The solid blaclc colutnn on the right indicaies the night portíon of uriñe, while 
the column enclosed by the línes at the same point indica tes the total twenty-four hour 
amount of uriñe in cubic centimeters. 
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mm., diastolic 68 mm. On July 3 'phtnalein test was fifty-five per cent, and 
bis blood urea nitrogen 24 mgms. Two specimens of uriñe examined at this 
time showed a faint cloud of alburain by heat and acetic test, numerous 
hyalino casts and many red cells. The result from the red cells might be an 
evidence of irritatioo of the kidney from the nercury and iodide he has been 
taking. These drugs he has been taking for bis chorio-retinitis which 
recurred several months ago with blurring of visión. It was arranged that 
the mercury and iodide should be stopped for a monto to see what effect 



Fie 1 — Two hour muí test on Ciae U, Ott. 1916. The serio of columna jive the 
rrsulis of the aiuIvsB of the uriñe colkv-ted in «(vírate jvwtioos ihroughout the day. and the 
next succeeding ntght. The ooluntiu ¡uve in onlrr ttw juiounl of uriñe in cubic centimeters 
and thesodium chkieide j.ml nitroiien in grane in ihr dirttrent ponióos of uriñe. The sahd 
Unes jotning tkts in the vpKtf of wch volumn ti ve in onter the specihc p-.ivity of the orine 
and the percentaje «uneeninit ion oí wxlium itiWiuV jnd nitrogen in tóese tever.il portiona. 
The aH¿ buck eWuron on the right uMÜrciea the niyht porción of uriñe. naüe the caluma 
enctosrd t>v the linesjt the Mme point HldMMM t he loe Jl tweiity-iour hour icuount of mine 
in cubic cent ¡mete». 
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Uriñe Examinations 
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Sp. Gr. — Speciñc Gravity. Alb. ™ Albumin. Hy. — Hyaline. Gran. — Granular. 
Cell. - Cellular. R.B.C. - Red blood cells. W.B.C. « Whíte blood cells. Ph. - Phenol- 
sulphonephthalein excretion in two hours. B. U. N. «= Blood urea nitrogen in milligrama 
per 100 ce. of blood. Wt. — Weight in kilos. 
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that would have on the uriñe. When he returned for examination again a 
few days ago it was found that his uriñe still contained a large number of red 
cells so he was sent into the house for examination. He has himself noticed 
on one or two occasions that his uriñe was very dark in color." 

Physical Examination. — July 31, 1919, showed very little change. 
Vessels — radial pulses are of good volume and tensión, equal, regular and 
synchronous. The vessel walls are modera tely sclerosed. The brachials 
and temporals are palpable. 1 

The uriñe now contained red blood cells, as shown in the table — good 
'phthalein excretion (fifty-fivepercent.) and a slight rise in blood urea nitro- 
gen (24 mgm. per 100 c.c. of blood). On June 25, 1919, his blood pressure was 
lower than ever before noted, 148 mm. systolic, 68 mm. diastolic. On July 
30 it was again high, 198 mm. systolic, 86 mm. diastolic. The next day in the 
wards it was 168 mm. and 84 mm. Further examination showed a papilloma 
of the bladder and a slight enlargement of the prostate. Both were removed 
on August 11, 1919, and the low specific gravity of uriñe August 16 to 23 re- 
sulted from forced fluid intake following opera t ion. The patient made an un- 
eventful recovery. Six months later (Feb. 12, 1920) his general condition was 
excellent. His uriñe was free from albumin; there were no red blood cells 
presen t and his renal function was excellent. On March 5, 1920, his blood 
pressure was 156 mm. of Hg. systolic, his general condition was excellent but 
his chorio-retinitis was much more extensive. 

Summary of Case XIL — A man of sixty-three accidentally discovers 
high blood pressure early in 1914. He is vigorous, very athletic, without 
symptoms except from disturbed visión from retinal hemorrhage. He has 
had severa] attacks of chorio-retinitis. Physical examination shows hyper- 
tension and slight cardiac enlargement. The uriñe is normal and renal 
function normal. For five years there was little change except a slight 
decrease in renal function as shown by a very modérate fall in 'phthalein 
excretion and a modérate night polyuria. In June, 1919, hematuria ap- 
peared. This was found due to a papilloma; this was removed in August, 
iqiq. and prostatetomy was done with good recovery. By June, 1919, he had 
slight dyspnea on exertion and an occasional dizzy spell; he was still vig- 
orous. In February. 1020. his general and renal condition were both 
excellent. Chorio-retinitis has been the serious feature in this patient; its 
exact relation to the hypertension is uncertain. 

Symptoms of Esstntiat Vascular Hypertensüm 

As illustrated by the patient just described, there may be no symptoms for 
a long time after the sphygmonunomettT has dettvted the hypertension- 
ln other putients the onset is monosymptonutic but in more it is poly- 
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symptomatic. Dizziness, headache, nose bleed, ringing in the ears, short- 
ness of breath on exertion, palpitation, anginoid pains, tachycardia, gaseous 
disten tion, gastric discomfort, unaccounted fatigue, nervousness, irritability, 
vasomotor disturbances, poor sleep, neuritis, are all symptoms that singly or 
in combination mark the onset of the disturbance which on examination has 
vascular hypertension as the chief feature. It is impossible to say how long 
the hypertension may have preceded the symptoms; we see cases remain 
symptomless for several years after we know a very considerable hyper- 
tension to exist and this may have been true of many of the cases that seek 
medical advice as the result of disturbing symptoms. Then it is very diffi- 
cult to say whether some of the symptoms are the result of hypertension or 
merely accidental accompaniments of it. Certainly many of these symptoms 
occur in people with normal blood pressure. 

Many writers describe their hypertensive patients as being of certain 
types. Riesman 22 describing hypertension in women gives the following 
fea tures: the complexión is usually florid; obesity is practically constan t; 
they have borne many children ; they have no history or evidence of 
syphilis; they are over forty-five years, most being between fifty and 
sixty; they are practically all constipated and some of them suffer from 
intestinal indigestión. Then he describes another group as being near or 
past the menopause, not over-fat, sometimes spare, often single, complain- 
ing chiefly of palpitation and headache; they are emotional and have a 
tendency to sweating; their heart is rapid and they are tremulous. 

Moschowitz 28 too has been impressed with a type prone to hyper- 
tension. "The patients are overweight and sometimes even obese. The neck 
is short, the muscles are soft, their bodily movements are sluggish, their 
carriage and walk are ungraceful and they lack the spring and 'elan' of the 
former athlete. Psychically, these people are tense; they pursue their 
vocation with tremendous seriousness and worry over trivialities. In 
consequence they are irritable. Phlegm and hypertension are, in my 
experience, antagonistic. Furthermore, these individuáis have narrow 
intellectual horizons. Their interest in anything outside of their business is 
desultory. They have no hobbies. In their leisure hours they play cards, 
sit in the theatre, read the newspapers, or rehearse the business activities of 
the day. Their sleep is not restful and they 4 do not believe' in vacations. 
Who cannot recognize in this picture the individual that has been facetiously 
termed the T. B. M., or 'tired business man', whose tastes have activated a 
large portion of the so-called modern drama? He eats well, drinks alcohol to 
obtain the stimulation that his mental faculties do not afford, and his most 
violent daily exercise is his walk to and from the conveyance that takes him 
to his business. As a rule these people are 'successíul 1 , and they may be 
said to die of 'success'. His most conspicuous mental incapacity is his 
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inabílity to play. He is no looger a child. I take it that moet of us have 
something of the child within us. Age is not ahrays a matter of years. The 
greatest tragedy is when the spirít of the child goes eariy , as so of ten happens 
when it is blighted by the prematura struggie for existence or the gioom of a 
depressing environment. Others keep it to a ripe. green age; others, like 
Peter Pan, never grow up. . . The individual with h>~pertension, you 
will find, on the other hand, lacks these attríbutes wholly or in a large 
measure, and is mentally and physically prematureiy oíd. To my mind it 
is the psychical as much as the physical that bríngs on premature oíd age. A 
well-balanced life requires play as well as work, an alkali, if you may so put it, 
to neutralize the corroding acid of the 'fret and fe\-er* of our Uves. When a 
famous clinician said that 4 we are as oíd as our arteries' he spoke truer than 
perhaps he knew. 

These influences apply to the ricfa as well as to the poor, and although I 
have confined myself largely to the aspects of the probiem in man because it 
is most common in the male sex, women are subject to precisely the same 
influences. They apply to the laborar as well as to the brain worker, 
although, for obvious reasons, hypertensive states are more common in the 
latter — to the professional man as well as to the man of business. I have 
often thought that the reason why deaths from h>-pertensive states are less 
common in those who pursue the arts, literature, music, sculpture, painting, 
etc., is because in these vocations the element of play is largely mixed. 

"I think most of us have seen families in which hypertensive states seem 
almost hereditary. This seems to me readily understandable when one 
considers that the complex I have descríbed is more directly traceable to 
environment than to heredity." 

Hopkins* under the term "climacteríc hypertension" has descríbed a 
group as occurring in women at or soon after the menopause, without 
fibrosis of perípheral vessels, at least, in the early períods of the condition, 
without ¡nfections as an etiological factor, with good renal function and 
vague symptoms. They look healthy; their weight is above normal, often 
they are obese; they are energetic, active, inclined to be of an intensely 
nervous temperament, used to good living and fond of life but nevertheless 
subject to many worríes and anxieties for years. Gastric and nervous 
symptoms cause them to seek medical advice; pain in the limbs is frequent. 
Headache and evidences of cardiac embarrassment come next in frequency. 

Numerous wríters have emphaslzed the frequency of finding hyper- 
tensión in the neurasthenic with a host of complaints. Here the hyper- 
tension may be the cause or it may be the effect, we do not know which. 

I have seen many oí these patients who look in surprísingly good health, 
they are neither under ñor overweight. They are muscular, vigorous people 
of gtxxl color and well balanced nervously. Perhaps as hypertension is 
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common and affects many in later adult Ufe, it is not to be wondered that 
these patients may be subdivided into groups of very different kinds, each 
possessing many general characteristics in common. Still there seem to be 
deñnite types prone to have hypertension. In my experience there is no 
special preponderance in either sex. 

Physical Findings in Essential Vascular Hypertension 

Physical examination, besides the hypertension, usually shows demon- 
strable cardiac enlargement chiefly to the left and often some increase in the 
supracardiac dullness. Palpable vessels often are soft, straight, and feel 
normal. At other times they are thickened and slightly tortuous. Ex- 
tremely marked sclerosis, especially of the patchy type, is the exception. 
Even the retinal vessels may appear normal, though most usually the 
ophthalmoscope reveáis change in these arteries when larger palpable 
arteries seem quite normal. When retinal arteries do show evident changes 
or when patches of hemorrhage are observed, my experience has been that 
these patients are very much more apt to have a cerebral hemorrhage than 
those hypertensive cases with normal looking retinal arteries. 

It is very surprising, however, sometimes to find, when the sphygmoman- 
ometer shows very high blood pressure, how extremely little evidence of 
cardiovascular lesión can be detected by a very thorough physical examina- 
tion. Cardiac enlargement may be so slight as to escape detection except by 
a teleoroentgenogram or even be uncertain with X-ray evidence. 

Vascular hypertension is a general circulatory condition and so we may 
expect to find evidence, as it progresses, of changes throughout the body. 
Often, however, effects are far more marked on one organ than on another. 
This fact tends to lead to certain types of progression of the condition so we 
may even speak of a cerebral, or cardiac or renal type of hypertension in 
accordance with whether brain, heart, or kidney undergoes the more marked 
degenerative disturbances or has the largest number of referable symptoms. 
In doing this, however, there is a certain danger of diverting attention from 
the fact that vascular hypertension is a general condition even though at 
times it seems to cause its chief disturbance within a single organ. 

Such symptoms as may be referable to a single organ probably most often 
concern the heart and as time goes on it is the increasing cardiac disturbance 
that is prominent in a large proportion of these patients and many eventu- 
ally die a cardiac death preceded by the usual symptoms and signs of 
myocardial insufficiency. In a smaller group cerebral symptoms are 
prominent ; in a quite large group cerebral accidents such as hemorrhage are 
the cause of death. . 

Changes in the kidney are important, perhaps not so much in relation 
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to symptoms, as to possible causal relation between renal changes and the 
high blood pressure. Examination of the patient with hypertension some- 
tímes shows no urinary disturbance. Frequently there is a trace of albumin 
and an occasional hyaline cast. In such patients renal functíon, measured by 
any method at present available, may be normal. Ií there is any change 
most likely it is detected in the two hour renal test by a slight departure 
from the normal toward an increased night excretion and a disproportionate 
amount following a meal or as renal lesión becomes more marked a tendency 
toward a day fixation in amount and speciñc gravity. This represents the 
urinary condition in an early period of observation. It is to be noted that at 
this time blood pressure is continually high but renal function is normal or 
almost normal. This renders it doubtful that the hypertension can be a 
direct result of renal lesión; i.e. t caused by nephritis. 

As time goes on renal disability increases, usually gradually, though 
sometimes quite rapidly. Albumin may remain a mere trace; casts are apt 
to become more numerous though they may remain but an occasional 
hyaline and very rare granular cast. The two hour test shows a more 
evident night polyuria and a more marked day ñxation in specific gravity 
and amount of uriñe. 'Phthalein excretion becomes slightly depressed. 
Blood urea nitrogerí is somewhat increased above normal if the patient has a 
diet unrestricted as to protein ; it becomes normal on modérate restriction in 
the amount of protein. Uric acid in the blood is moderately increased. 

Still later renal function, measured in any way, is much more depressed. 
Seen at this stage there is no means of distinguishing such a patient from the 
usual type of chronic nephritis without edema. It seems probable that all 
cases of essential vascular hypertension will arrive at this stage provided no 
vascular accident, cardiac breakdown or acute infection terminates life at 
an earlier stage. Rate of progression to this end often is very slow and so 
duration of the condition may be a long one with the patient in the mean- 
time capable of maintaining a reasonably active existence. Apparently few, 
certainly less than half these cases, Uve long enough to reach the stage of 
marked renal insufficiency and relatively few die a renal death, though 
renal insufficiency has been a serious factor in the later stages of the condi- 
tion. 

Recurring epistaxis, often very severe, is fairly common. Frequently it 
is followed by a striking relief in symptoms. Retinal and sub-conjunctival 
hemorrhage as already described under chronic nephritis without edema is 
not uncommon. When renal hemorrhages occur it is important to make 
sure that a hematuria is not due to complicating renal or bladder neoplasm, 
tuberculosis or other local disease. Such a cause is illustrated by Case XII 
just described. 

With increasing cardiac enlargement these patients usually get short of 
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breath on exertion and this íncreases with incréasing cardiac insufficiency. 
The dyspnea is of the ordinary cardiac type. Sometimes there is paroxysmal 
dyspnea as described under chronic nephritis without edema. Usually, 
though not always, with this there is quite marked evidence of renal insuffi- 
ciency suggesting that this type of dyspnea is of central toxic origin. How- 
ever, I have seen patients with hypertension have paroxysmal dyspnea in 
whom I could find no evidence of advanced renal insufficiency and so here it 
would seem that the dyspnea was in some way related to the circulatory 
disturbances incident either to the hypertension and vascular lesions or to 
cardiac changes. 



Diagnosis of Essential Vascular Hypertension 

Diagnosis presents no great difficulties. The hypertension is recognized 
by the sphygmomanometer; often it is extremely high; it is to be remem- 
bered that it is frequently missed by the palpating finger. Having recognized 
the hypertension it is important to determine renal function to see whether 
the condition is to be regarded as essential vascular hypertension or hyper- 
tension secondary to chronic nephritis. For this the tests of renal function 
already discussed (Vol. I, Chap. XVI, Vol. III, Chap. X, and earlier in 
this Chap.) are to be used. Hypertension of hyperthyroidism sometimes 
may be confused with this form of hypertension. However, my impression 
is that the error more often is in the opposite direction and hypertension 
unjustiñably is attributed to thyroid disturbance. 



Prognosis in Essential Vascular Hypertension 

Essential vascular hypertension though serious does not justify the 
routine bad prognosis often given it. With good renal function and no 
cardiac symptoms many of these patients can live a long and fairly active 
life. It is important to evalúate both renal and cardiac involvement at 
intervals before forming a prognosis because this alone can give us any 
idea of rate of progression. Determining blood pressure at intervals is of 
little prognostic valué except in those cases where treatment lowers it; 
many patients recover from symptoms and get along well with no change 
whatsoever in blood pressure other than a decrease in ratio to inactivity. 

Oft repeated blood pressure readings may have a very depressing effect 
on patients. It is worth while in first studying one of these patients to take 
the pressure early in the examination and later to get the patient relaxed, 
diverted and in bed to see what happens to the blood pressure. A marked 
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fall under these circumstances followed by a rise on slightly exciting the 
patient is valuable evidence toward some of the factors producing the 
condition, factors which may be removed subsequently in the therapeutic 
management of the patient. When this is true, prognosis is better. How- 
ever, too much curiosity on the physician's part as to the patient's pressure 
may do the patient much harm without helping the physician any in his 
treatment. 

Ophthalmoscopic examination is of great valué in telling us the condition 
of a group of small vessels in intímate association with the importan t 
cerebral arteries. Prognosis depends on the condition of cerebral vessels, 
myocardium and coronary arteries and on renal function rather than on 
height of blood pressure. The type of symptoms and particularly the 
reaction of symptoms to methods of treatment help much in forming an 
idea of prognosis. It seems advisable to emphasize to the patient the good 
prognostic view with enough of the serious possibilities to impress the im- 
portance of readjusting life to the scale set for him. It is well to let a well 
chosen member of the family know of the uncertainties of the hypertension 
patient as to vascular accidents if this can be done without creating any 
undue, or panicky alarm in the household. It is to be remembered that in 
many patients removal from worries, a let down in strenuous work, a change 
in habit of eating, in women completion of the menopause often work 
wonders and no final prognosis should be attempted until these have had an 
opportunity to show their effect. It should always be remembered that 
much of the world's big work is being done by individuáis carrying high 
blood pressure. 



Treatment of Essential Vascular Hypertension 

In essential vascular hypertension it is important to know your patient 
as a whole. The physician needs to understand his patient's habits of 
eating, drinking, working, worrying, and playing. Readjustment to a 
proper level of many phases of daily life is the essential in proper treatment. 
Not until the patient's daily life is known, including often confidential 
information as to family or business worries, etc., is the physician really 
ready to advise. This is a condition in which the common-sense, trusted 
family physician is of far greater valué than the consultant. The consul- 
tante part is to get information as to renal function, cardiac condition, etc., 
often not readily accessible to the family physician. The family physician 
after conference with the consultant can advise best how to apply the 
information. The consultant, knowing but imperfectly the nature of the 
patient, can do much harm by unwise suggestions as to readjustment of 
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Ufe. Frequently the consultant is needed to follow up thorough function 
tests by reassurement to quiet unneeded alarm aroused when the patient, 
hearíng of his high blood pressure, at once thinks of it as a necessaríly 
rapidly fatal disease. 

Diet 

As many of these patients over-eat and over-drink restrictíon in amount 
of food and cessation of alcohol are important steps in every régime. Reduc- 
tíon in meat and salt intake is advisable for almost every patient. Very 
strict elimination of salt from the food has been claimed recently by Alien* 6 
to have a very striking effect in reducing blood pressure. Dietary restriction 
however, should not be carried to such an extreme as to leave a very unap- 
petizing diet with little or no variety. These restrictions have already 
been discussed under the treatment of chronic nephritis without edema. 
A temporary much restricted diet such as is provided by a milk cure or grape 
cure, etc., is often helpful but it must be remembered that such must be of 
short duration. Too rapid loss of weight even in the very fat is injurious. 

Exercise 

Very often these patients lead seden tary Uves and take no exercise. 
Carefully adjusted open air exercise is of the utmost valué in their treatment. 
Walking, golf, horseback riding, and gardening serve the dual purpose of 
giving exercise and furnishing mental diversión. The mistake too often is 
made of advising rest from bodily exercise whereas what is needed is rest 
from work and worry and increased physical exertion. Symptoms as 
fatigue and breathlessness, precordial pain and headache are signs of too 
much exercise. Remember that exercise must be undertaken very gradually 
by the sedentary, over-weight individual and that the hypertensive patient 
has a mental make-up that often will lead him to excess in exercise when it is 
once started unless this is carefully guarded against. It exercise produces no 
bad symptoms that is sufficient evidence that it should be continued; if 
symptoms arise, less, not no, exercise is indicated with a gradual increase 
from time to time so long as symptoms are not caused. 

Weekly catharsis and weekly hydrotherapy as an electric light bath or 
Turkish bath is a good part of the prescribed régime. A vegetable day such 
as is used in diabetics may be introduced. 

Vacation 

A month's vacation or a month at some spa has the great advantage of 
bringing an ¡mmediate change in the patient 's life, removing many factors 
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that may play a part in the hypertension and allowing the physician to see 
the reaction of his patient to changes in his daily routine. Sometimes this 
indicates that modérate readjustment will probably make a great change. 
Sometimes it shows that the patient is so dependen t on his work, etc., as to 
be unable to relax from it. Such a patient needs to be taught to play before 
anything can be accomplished. Perhaps a hobby has to be acquired before 
ihe patient can get the proper balance between his physical condition and 
what he should do in the way of work. Advice to stop all business at once is 
usually poor advice unless the strain has been so excessive that the patient is 
actually on the verge of physical collapse. Here a prolonged rest is impera- 
tive whether for a business man or a woman in the social whirl of a city 
season. 

Symptoms are a good guide as to how stríct the régime Iaid out for one of 
these patients should be. The effect of the régime on the symptoms is a 
good guide as to their continuance or modifica tion. A week in bed on 
restrícted diet may remove all symptoms and in such cases I have often 
observed that the blood pressure is just the same on the first day after the 
patient is up and about as it was before treatment began. Sometimes it 
falls during the rest períod to remain lower afterwards; at other times it is 
low only during the rest period. What is of great interest is that sometimes 
the pressure actually rises during treatment when symptoms are rapidly 
ameliorating. In some patients hypertension is temporary and in others 
permanent. In the first type treatment is obviously more successful but in 
the second type it may be very satisfactory for symptoms go and remain 
absent for a long períod on the modified régime instituted for the patient. 
The height of the blood pressure is of relatively little importance as a guide 
to treatment. 

Drugs 

Drugs such as the nitrítes to lower blood pressure in my experience do 
no good and I do not use them. Iodides in modérate doses often do good and 
are worth trying as potassium iodide, 0.33 to 0.5 grams t. i. d. As noted by 
Riesman tt in the spare type with tachycardia iodides may do harm. The use 
of thyroid extract in hypertensive patients is of doubtful utility; in the 
obese type it may be used if care is taken to stop it on the first signs of 
any symptoms suggestive of hvperthyroidism. In women, at or about the 
menopause, corpus luteum extract often is beneficial and should be tried. 
In nervous types modérate doses of bromide often help. 
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Part III 
RENAL ARTERIOSCLEROSIS 

After what has been said previously about chronic nephritis and about 
essential vascular hypertension little needs to be added as to renal arterie- 
sclerosis. In the arteriosclerotic the process may be pretty uniformly 
distributed over all the vascular territories of the body and lead to general 
degenerative changes or the effect may be most marked in certain regions 
so that we have sub-types of arteriosclerosis in which cerebral, renal, 
cardiac, intestinal, etc., symptoms are most prominent. 

So far as the kidney is concerned, with arteriosclerotic changes in the 
intrarenal arteries go degenerative changes in glomeruli and tubules. The 
kidney is red, slightly, or moderately decreased in size, its surface is very 
slightly granular, blood vessels stand out prominently on the cut surface 
with gaping lumen and thickened wall. The uriñe shows a little albumin 
and a few casts. Renal function may be normal or moderately decreased as 
described in essential vascular hypertension. 

Depending on the degree of renal change, symptoms and signs vary 
from practically none to those of a modérate degree of chronic nephritis. 
When the changes are more advanced it is practically impossible to dis- 
tinguish between renal arteriosclerosis with secondary renal changes and a 
primary lesión with accompanying vascular disturbances. In these arterio- 
sclerotics with renal changes blood pressure may be normal when larger 
arteries show very marked degrees of thickening, tortuosity, and calcifica- 
tion. Less often the blood pressure is high under these conditions. However, 
all combinations of vascular change, hypertension, and renal change are 
found. 

In most arteriosclerotics, though there is evidence of renal lesión, the 
renal lesión plays relatively little part in the symptom complex of arterio- 
sclerosis and the renal factor needs no special attention in the treatment of 
the arteriosclerosis. 
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